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Abstract of JP10083999 

PROBLEM TO BE SOLVED: To decrease the 
density of the crystal defects occurring at the 
interface between a group II1-V semiconductor and 
a group ll-VI semiconductor, by forming a ZnTe 
layer on the group lll-V semiconductor crystal, and 
forming one or more layers of the group ll-VI 
semiconductor crystal layers on the ZnTe layer. 
SOLUTION: A GaAs buffer layer 102 is formed on a 
semi-insulating GaAs substrate 101 as a lll-V 
compound semiconductor crystal. A ZnTe buffer 
layer 103 having the thickness of 1.2nm is 
laminated and formed on the layer 2 so as to 
prevent the deterioration of the crystal quality of a 
hetero-epitaxial crystal. Furthermore, on the ZnTe 
buffer layer 103, a ZnSe buffer layer 104 and an re- 
type ZnMgSSe layer 105 as ll-VI compound 
semiconductor crystals are sequentially grown and 
deposited. Thus, the density of the crystal deffects 
occurring at the interface between the lll-V 
semiconductor and the ll-VI semiconductor can be 
decreased. 
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[§»*>! 5 1 ] 1 1 l-VS?i|M»#:JB±lw«riiS*i,fcZnTeH 
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20 X, pffllll-V»i|y»#Ji±lc. Zn, Cd, tei$£xm*>b 

TeEfrt>tCZ>'<>y7 7f§t:ft-i-Z>Zb*:&mb-tZ*m 
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semi ro^am i mHD&L&m b «30>am*x*h-s 

te\Z>J>t£< fct>Zn*5S«Ufctof»*»WiTe*£*Lfc 

[0 0 2 4] SWrojSWlw J: a^WfMtA*i6#i&f±, 

«:ffi<^T % f?1<Oj£Mlc::fc^TGaA 
sSffiiinGaAs^ A'JB&JBriS LfcgL Sffi^ 
£^£&T!£gffi£S[S2<75fi£Mlca&i£ U MI2GaAs® 

jo mm&&m<D&-§:mzwmL. mmts.±\z\\-\i\m*m 
[0025] mw<D&wiz£ z^mft&ikmmjjmi.. 

it^SriSTKS«5r^2Wj«SSIwffijgL, SfrfSlnGaAs 
■±lw^*< tt>ZnTeJiSr»j«Lfc«» Sfi^SSatft 

[0 0 2 6] 6, 7> BdaitflOOSSWJCiBl^T. Zn 

(2 x4)«it-C&5GaAs3i y** * /u-JlSSt-Zn 

itf10<O»M»r*s^T. ZnTeil^^LfcaoSffiWS 

*3«tO?10(O3§^Cj3l>T. aafS«Ja«it*s(2x4) fll 
if-CfeS InGaAsJ: £■? >Z~>*r/i'm&W\ZlnTom&J&&-r 

[0027] Mn(DmnA\z£z*m#*£ihnmmw.tt. 

50 ft*&^\??*->-&m\>^ZmW.X-i>oX. GaAs^B^r 



n 

ffcSrt-SjBIOJ&KSSi:* 1 1 -V I K¥*<tt& A £ fESil" 5 
« L fcin?&&?&i!I:fc iWet^L t^g^ISM <?V> & 

[0 0 2 8] mn*>&w^£z*&ft&£kmm%iw.n. 

^^f^^v—^fflV^^fi-efc^T. GaAsfcSAfc 

[0029] %m<d&®iz£ ?>*m#%i&9!im*m*. 

&*m=- \£# *S/-*fflV*-C. GaAsg1£±trGaAs^ f * 

[0 0 3 0] KU»»WJ-J:5i«M»«=ttftKiS*ifett. 
#^SiUtfc- El >"C\ GaAsglSilcGaAs^f* 
*-i^/HI£^/&U KrfSGaAs«±t=Te^«l«:««tL 

[0 0 3 1 ] JB15fl5»WtcJ:Si|«»flEiB*Kit*fttt. 
»■■?■»:=. f * * >> - % £ I > T . GaAs Sffi± KGaAs* f 9 
/u«*s X tfBeTeJg Lt I l-VI g?¥3l8tfi5 A Sr 
SIR. H-VIK^flc^ B S:f^!»-r5l5K«^4:rt 
A ft 5 /fcSg-CBeTeJi 5 . 

[0 0 3 2] »16a»nfcJ:S^flcaMm£*M:. 
^»xt^*v-=S:)B^5gn?&ot, Ill-Vgj* 
i»flcJSA«:fWKi-5jiS1«5J*Mi. I l-VIBMMMMIA 
fcflSBM-Sj&2©ri»Sfc. *HK*1<DJiJS*Si:SS20/ai 

IwZnSe® SrH0BK-r 5 fc * <7>»DfR*»Htf« *. <b ixT v > 
5. flWBWdJfcdst^-C, *1*>fifcMrtfcZn«:»*Ufc 
JbDjftfKJS* iSe* jfc* LfcflnSMK«Has«*. 6*iT 1*5 

S««»«tSe*36*bfcilHI!HK55aSi:<Olll]^, *>5^ 
ZnSefcfc* U^AHRMM2: a>WU:#* 

[0 0 3 3] jg17©»fflHJ:5i|£»flcfta»it*«fe»4, 

sSt5±t'GaAs3i ^-S'-ir/uJiSrJ&au UtrfSGaAsB 
±tcZnSe)ifcJIS5j£LfcSL SS^i*SSrST^2^fife5 
SI-»i£U i^^2cDfigft^lrfeVNTt«rSE£1E±[- I i-vi 

[0 0 3 4] «18tD»WKi5¥*fraA»it#&tt» 

Sffi± C I nGaAsrt t" * * -> -r /uJB U MIS I nGaAs 

g±tcZnSe^^^j«Lfc^. Sffiigi*^£gT£S2rofi£ 



(7) ftffl* 1 0-8 3 9 9 9 

12 

VIK^frfeASr^i-S. 
[0 0 3 5] »19<7)38WlcJ:5i|i«WWeA«iit*ifett» 

sSffi±{rGaAs^ f * * -> * /Hi ^r^fig L s HfJiEGaAs! 
±tcAlxGa1-xAs (0<x^1) H£fl2j&U SdfSAIxGal-xAs 
Jl±liZnSeJife*ritUfc!ft. «RIKJ»*:a-ClS2«j* 
MfwUKSL. KIS20j«Mlc*Jt>-C«riSK«±CII- 
VI«^*<W6ASr*dt-r5. 
[0 0 3 6] S20(D%BJ(c«t 5¥-««cieAS5l3tSefi. 

*#«£A£{£M^5!g3roj£M^ ttrl2^lO^S 
ft t Sg2<7)j&*£ t «3roifcMfcig*M-S £*»2MS*r 
*i-5. WIBW^I^v^-C. JB2©ri&ftftrtKZn«:£St 

iiTv^5ll:^ff4U\ ifc. !B20>j5fcftftrtC*5i^ 
T, K«t««?SIJi:Se4r3E*LfcJBHIMK«Wt«5nil»^ *> 
20 5 ^ tt*Efft»as t ZnSe %m L ^ jnHRUK»» b<r>mz. 

[0 0 3 7] JB21<D»Wtcj:5i|«»»:*IAKie*«fett. 

sStg±trGaAs^f^dr->^/H15r^fiKLfc^, St5^ 
2fea«:a-CKS«SrJB2©riiMlwl«iSL. WIBfiaAs* 
±lcZnSeg^JgfiKbfc^, SS§II?rlXlRIS?:I 
3rofigfi^H#^L. MIBZnSe^ ± (c 1 1 -V 1 KW^il 
&J&JS-T5. 

jo [0 0 3 8] mw&m^ x i^mwm&sm^mtt. 

ttm^V9* f s-*m^X, *1<oj«M^*5^TlnP 
SSE ± J rl nGaAsa f ^ * •> -r /Hi «r « fifc L, « » Sfi» 
iS^iSTBESfifelBatOiaEMl^ftafeU, WtrfS I nGaAs 
JiilcZnSeJBSrJBjSSLfclft. SWit^Sr'STISSffiSr 
»3roriJ*aicl»iSb, «rlEZnSe»±ICll-Vlffl|i|yifl« 

[0 0 3 9] SB23^355qjw«t S¥flM3B3fc*-?-<i. 1 1 
V«|ijM»#a«[Jt^«J«*nfc«»Wl l-VIKiJti»fl:Jii» 
II l-VS?i|iWfleJi Jil-ZnTBJBi s fl|jL feixTW 
40 5„ mfflmm^&^X\*. GaA8S«±I^ZnTe«*s«*.e> 
tuT ^ 5 r i , fc 5 I nPSffi± tc I nGaAs ii frffi z. h 
tiX&Q* l^lnGaAsJl±t^ZnTegd5<l^.ibnT^5w 
t. fc5^(iGaAsSt£_hlcAlxGa1-xAs (0<x<1) JB^flt 
3. f>ttT*J "3 . 8SAI xGa1-xAsJl±I^ZnTeJl^0f t,jxt 

* tbfcZnTeS^ff^ «sfS 1 1 l-V^^*fr{c^i-5!S^ 

[0 0 4 0] «240»MtJ:5**flf»3t*-?-tt, GaAs 
Sffi± Iw^jsK $ tltzmWc <0 1 1 -V l8j^ft:Ji ft 5 ¥■ 
50 Wfle383t*^-T?feoT. GaAsJB±lwBeTeJl*s«*.?>ixT 
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VS. tfUBUMHcSSVTtt, GaAs®±{c^$ttfc8eTe 
JfcOJf: $ *SGaAs{w*H-5Hl*BtJ¥aT-C*>5 i * *s#* 

[0 0 4 1] «25e*Hl:: J: S WflE*ft*-?-tt« III- 

*»Ke*-t-s .t 5 */< ? 7 r jiam i \-m*m#m± 

#JI±lC»*Stifc/<y7T»ro»S**ttlll-V|(!SN» 
W=^SttWBW«TrfcS££*s»SUv. 
[0 0 4 2] »260|BWIwJ:Si£*f«B3fcam4,- PSI 

«J&»fe*0» pffilll-V»|iN»#JB±t. Zru Cd. Bei=«fc 

m«fiii±o5E* t a* & * * 1 a#±©«»*-'< ^ri 

[0 0 4 3] JB27©5S(Sl=J:SiN»*«*3R-7-tt» pSi 
mfrhttVs PM\U-m*m#m±.l^ Zn, Cd, Be*5.t 

fiA±roZnTeBA»6*5/-«y7TJi«r*-r5. 
[0 0 4 4] SB280»MlwJ:6ij£«fl:3S3t*-¥-tt, pHI 

tt&»fefc3. pffllll-VfljiWflclBit^ 1®J^±Op^Zn 

SeSfc1«£t±©pffiBeTe»a»fefcS'<s/7T«&*-f- 

S. 

[0 0 4 5] SfcQWIBWfc.fcS*^-* **SMtt, SS23 
~28^5*,l,>-rixA^^Hj{- c j:5^ft:u— tfi, MIE 

l!iJ:9IE«Kff«>flMi«:iE*Bi«rt, iHMfcu— 

x^zzt, u— ^ s/ 7*i±s i ±m\z.M stilt 
wmz.amtsti x ttiML^i — u'jtettSifcjg/asi'ufc^ 

[0 0 4 6] 

[0 0 4 7] (SSJfirojgtBD Sitt^lrolSWlciS 

(c^-r^itKrffiEl x- fo 5 o ^S&Ht'ffiGaAs (1 00) £ffi1 01 ± 
GaAs^<->7r®102. ZnTe/<y7ril103. ZnSe/<y 



(8) 1 0-8 3 9 9 9 

[0 0 4 8] stet Ltfflv^s 1 1 \-vmite&m*m»m 

SfS^^ifeO^T-^LfcGaAs^^lc, InP, GaP, InGa 
AsS»#*if fe*i,S. SffiroiiS^o^Tii, p 

Ttt*HifeO^fiTJ±(100)®*ffiu>3t*^ (100)ffi**fe 
[111]AfcSVM4[111]B:£[tWgMLfc®£fflv-ti,fc 
v\ [111]B^|Sj-15.8HS^Ufc(511)BSSrffl 

70 [0 0 4 9] St5±tcaif^^->^;UBS;SStl-5ll-VI 

■ja«ra-SitiS#*U«r\ GaAs, InGaAsfcitfGaPStg 
0*fi-twf±» M^fiZnMgSSe^^ZnMEBeSe^*5S«ix 
S. InPSS^^lzii. #J;U4"ZnCdMgSe56*>ZnMgSeTe 
StfSiltffrS. *« J: vmBj** 

LV„ 

[0 0 5 0] GaAs/< y 7rJf 102J4.. JS^E?^ 

^*->-r/HSftSr»Sfcje>fwK»te>ixS. JiE£f40!i;t<4 
0.3mmT*fc5. nlttWft i: UTtt0!l;t.tfSi pffi^Ftt 

[0 0 5 1] ZnTe/<s/7 T ®103fi, I l-VIStfUEMfe¥* 

aAs^< y 7 rJB102llft» LTGa-Se*S-§--*Ga-SiS-frfc» 

Afp«is<£Ti"5«)Srl»<-fc«>tia»te>*i,5. ZnTel4*g- 
30 ^fem^O. 61024nmTfe 5 , GaAsir*tLT+7. 9%£>te^- 

*>S«, -=E:<7)^4e)ZnTe^<s/7r^103CD^$l±. 08;tf41.2 

[0 0 5 2] ZnSe^^TJIIOAl*. *:<n±\ztel$.£ti 
5nffiZnllESSe»105<D**t!Btl!iaSf=d3^T2*5ctt±fifc 
• ritft«r(SiiS*5fcft(c»rt fetus. ZnSett»*J&» 
^0. 56693nmT-fc !? . GaAslw^- LT +0. 28%0*&^-^FS 
*5foS7ts!) v tt*KflU1150nmSUg-?a>3. ^OfcfeZnS 
5, 7 t ei04WJ¥$ »4, « itf 30nmlcaims. 
40 [0 0 5 3] nSZnMgSSe®105<7D«&fi!c(4MgSAtfcO. 1, S 
AAJtO. 2T-& 9 . C<75iiafiKSr*-rSZnMgSSe(4GaAsi:*& 
^-S-a-TSo *fc, ajfiT-<^^VK^Xs/^tt2.86eVT- 
$>3„ Zn«teSSell-tOfij««:il*ii:lcj:9. GaAst*& 
K^r y ^2. 7eV^fe3. leVm 
S O T*^{k $*Sri*St?#S. nMZnMgSSeH 1 05(D 
J¥$(4^J^l(41. 5mm, ffift K-^— Mtt«*.ff3x 1017cm 

*HJ6ro?gj|B-ei4i«3JiW*nffiT«f»&aSiiDUfc^. 
7^- h/w^y-fc^**-** h/w^^^^ctSig 
50 fif D KO»|||Sr«aiift5*:«)-eJb9. ZOgtc|5gfe-r 
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*jDTfcort36»*ter. •**<S»*ft#1019cm-3aff£A 

[0 0 5 4] ±E^fDxt*?ir->t^iMirofi 
Strife LT (4. »«fc*tr^*5/- (WT. MBEirlfc 

■*) & j $>mm&mftM& (bt. MovpEtssi-) 

*lf btb^o WhM»rt«M*JB^fc»Eh ZnTe 
'< y 7 rJ1108tt5M0fWSlrt-e»J«* *t6 i 1 11*5 

if**^- (EAT, ALEirB&i") Srfc5VM4^>f 
-> 3 yiy^y^hxf?^- (£JIT. MEEirJfc 

[0 0 5 5] ±ia«J«©^o:Etf**i^/u¥i*{ifcB 
4.3xl02an-2T&^fc. 0. 2%^ a Ay- * y -/P 

5, ll-V|i|tai#HtGaA8JBiOfl-BS*»5>»4U (111) 
B_b^[011]*iajl=WV5SlJi^R&*f* s flH£Ufc. 
[0 0 5 6] tt&<Ofc*. 02tw1S5tSr^LfcZnT 

mxm>frl£{s. *<Offiflri43.6xl03cm-2T*>ofc. * 

IB ICi 5 —-r next*? /u^SKSWt A«?*34«*5l2. 8 

ffi*&*»ofc. fc*3, 2»ftX»n y *:^;&-y*)i|MI 
iHl4v^-f^t20arc secT*£>o?t«, 
[0 0 5 7] TeiiSe^»St 9 «JB^(feO*^«:»M 

{b*WCTKS-e*>S^i»*»e>. Ga-Teifc!r 

[0058] sx±<D~tfr<b. ^mm^mm^xtm. 
[0059] mm^mmz) wu^m^s-z^n*. 

» * * V -r * K*i S ZnTe/< y 7 r Ji 1 03 

tDftto9 (cBeTe^y^rJl/i 5 . * fcnSZnMgSSeH 105(75 
ft to 9 tCnSZnSlgBeSejf amm SiiT^StOTfcS. 



(9) 1 0-8 3 9 9 9 

M 

[0 0 6 0] ETF, SB2W*iPllcJ:5^f l o»t , 4'*'> 

ffil fc»*fi/SLfcow*T©*3£'*6. 
[0 0 6 1] BeTe^y7r»H. I l-VIKMb*»4|a»# 
<OB3S*»Miaat-fe^TBX*#Hft I t , «)S^Se*5ilSS6aA 
s^< •> yymiztfm LT6a-Seii££- J $>Ga-Sig-g-£j£fi!c LT 

# fiTf SOSrB&CfcfclnKttfcitS. BeTetttt^-SJS 
#0. 56269nmT-fo 9 , GaAsi;:*t LT -0. 47%tf>*^-*Sa* 
70 fcSfcfe, IS#BIJ?l±90ninaS-efc5c -t^fc «>BeTe/< 
?7riOfili, 0S*.tf2Onmi::jHliixS. 
[0 0 6 2] nSZnligBeSeSOtlAtlllKKAHsO. K BeiS 
alJtO. 1 Tfc 9 , r. «D*Ifife^^i-5ZnMgBeSettGaAs 1 15 
tit&^-SE^-rS. *fc, aa-CO/<"^K^iry^tt2.89 
eVCfo-5c ZnMgBeSettJtOfijftfca^wfclwiO, GaAs 
i ***** ?>> '<V K*-r y^*2. 7eV*»63. 2 
eVSS «Flf^tJt5wti 5 t#5. n^ZnMgBeSe jf 
*>«$»4fl*.tf1.Snnk *S* K^-Mtt«*.rtSx1017 

20 5« 

[0 0 6 3] ±E*I*© W^aKoMTJiafcOfHB 

S (46. 7 x 1 02cm-2 T? fo o fc „ 
[0 0 6 4] BeTe*iZnSe«jE t A* 9 SW1^Rb©3B^S:» 

-Te^li, Ga-S^-a-^Ga-Se^-g-t-tt^T^^^/V^ 

*(4-T *>4S*ttiSM < , »®^5fe^^^^^-!» s <S 
, u^fetcSiiXPfe7j ; ?g^U-^-r^<i:%K.^^57)^ BeJ4 

[0 0 6 5] fc*S, SlftO^flBIJSitfZ-C^^fcZnTe^^ 
y7rJB^J:tJ«BeTe^y7rJBei«-lw'b» ll-VI^^ 

^HB<DftfiS:lx103cni-23te»lwffi«-rSf^ffl«:«-rS^ 

40 ffiz.Z>Z.t&T'%Z> a 

[0066] (mm<or*m) H3tt»4o»w^j:5* 

^-rm^lST-foSc ^<73MBE^ei4. B-Koy^i30 
1, 1 1 |-V0!iN«^JAM3O2. S«»jSS[303*SJ:VII-V 

u-Kd y *£301fcl£^T*£Srf41(M0TorrfclC 
<*fcix-5o j**JHtt^*< kfc«fi«»inHIMWII305i 
*0llMIE58JI306-312«:«*.T*i9. S ?>l=i«a«T-ilE] 
50 W^m^g®. »Sif^»«flS«*iJ:Os*«iMtoWS 
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[0 0 6 7] m*-t£. ail:*Lfc^rDxt^^->-r 

L fciDSyS 5§2g307:fc «£ tfZnTe fcM&S82)I308 
6*U I l-VIK^frfi£S^3O4lwtt0tj^l^ZnSe?: 
i£i«LfcJD??*3$[3B2f309, ZnS^r^E* LfcJD^|gai31 
0. Mg£ ft« U fcJD^^5Sai3 11*3 «fc ZnC 1 2 £ 3£« L 
M^8f312^«tx'btvS 0 #2?ifc<oUf£T-tt v lll-V 
®ji£jg<fci&g^302l;:ZnTe£3EJ* LfcM&$§2g308£tfl 
x # , w roftfc 9 \zlr\ £ 5fE« L fe*Q^^M±3 i Te 

[0 0 6 8] r OMBEi£MT-l4, 1 1 l-V^^S^^*S30 
2{c*J^TSS±tcl I l-V^HSS^JgfiEltlt, 
Te^mroV I Lft l^#ffi&*T-ZnTeJI Sr^fig 

-T5^i^T#?><75-C\ I l-VI&^teiGaAsi:^® 

[0069] 1 1 \-m*mmzM\^x\m7umttp 

^ 5 #J X 1 1 -V I ^^fr^Jt^^ tc *s »t 5 1 1 1 -m 

[0070] immntem) ms<Dmmz£z>*mte& 

(MBE&) H1lc^Lfc^n^f^^-> 
-V (DM5t t Z10 L X EI3 % ffl ^ T Rft 5 . 

S&lCfl^i&igtteGaAs (100) &E101 fcffll ^c, Sffilin 
- Ko y^^301IC*3^T350 t CT-7'y'<-^ £n,fc&, 

tu5 0 IN-V«^tttftfias302K.i3i,>-C, AsSrftttLft: 
*DHM18»»307 i 9 As5>^5rfiB.ML^*5 e>GaAsgffi101 

a*5 J: Xfiteft+mzmtt-t i> rtlUt) GaAs^< y7r@l 
02 (JfjOfEO. 3nm) fc/SSSiirfc. Gafe J; tMs^HBlg 
*^rixm5x10-7fcJ:Ut1x10-5Torri: g&tagfc 
590X: tLt. fc&m&ttO. 9mn/hT- fc o fc. 

[0 0 7 1 ] GaAs^2/^r®102cOfigfi-^, Sl£i&g£2 
70"C $. "CTif "CGaAs^< y 7 r J§102<£>:gSiwZnTe£:35« 
LfciD^36^308*^^^^B8^-f-5 - t izX i) , Z 
nTe^<y7 7 ii103 (jlffl . 2nm) SrJgfiJSUfc. JtttMIS 
W308*»e> W?-i»»«l41 x 10-7Torr, j&*B#Fdjfi6# 
Lfc. aiif5«j««3£tt6aAs<OAs5S36<klf&35%-t-{2 
x 4) ttfigd* ibZnTecDfiJcftBBte i m\z. TeSSSftffi*:* 
-T (2 x 1 ) Ml k 3E<t-T 5 C & # KX«-?«UBHff lz «t 0 56 



(10) 0-8 3 9 9 9 
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[0 0 7 2] GaAs/< 5 '7r®102i5j:t/ZnTe^y -7rJl1 
03«r»/*LfcS«101«:*««PiSaE303«rft-C I l-VI** 
*<ME*£304K*i£Lfc. £4S&££303oX£«tt1 
xlO-10TorrT-foofc 0 1 l-VI^«fo£M304tZ:fc^ 
T, ZnTe/<y7TJl103±llZnSe^<y7T^104 (HJ?30 
nm) *3j:^n§JZnMgSSe)i105 (Sfl. 5mm. K:J--® 
g3x1017cm-3) £*gJ!Lfco nffi**MW!K»t UTZnCI 
2%ffl t > fc„ n® ZnKgSSeJl 1 05f£g * tf) StStaS (S290 
70 fi£S^g(10.7mn/hi: Lfc. — MBEife{w«t5ll 
-V I &¥*<tt£AJ«ft * <D£ffijaStt200~350 c C 
S*tSii:ds»*U<. ^S^Stt0.4~3.0 mn/h*5» 

[0 0 7 3] ±fE«/&<D¥S#ii£&<^JI*|fe&gl24. 
3x102cm-2Tfcofc o 
(Hlfi«5»ttS) *6<D38M J: 5 ^^^SSSit^feic 

&£tto *«ElCtti|t»«HtlnP(100)a«401«:ffl^ 
fco £*g«n- Ko •yiJ'^lwi3^T350t:X7 , y ^ 

Jg^tv^o MI-Vtt^frriiMlcttJPjRSRJBWtLTl 
n, Ga, As*J«t05ZnTe*Sfli^.t>ixr^5. As^r3te«Lfc 
JD^ISJS i 9 As#-T-a*«rHR** t^* 5 6 lnPSt5401 ^52 
0t:*-eJlflRLTi«RiWkffllOl»5feSrftofcfft, In, Ga 
J8j:WA8C04i-7-l»«:BMti-5i ttcj: 9 InGaAs^j/^r 
J1402 (®J¥0.5nm)^fi£S$-fr7t o InSStbfiO. 47T*fo 

T®402«i, H-^12^Jwu-</u-eS®€r^aYtL, ^<D 

i*(cK*f 5>tt5 0 In, GadoiVAs^^StSii^^*^ 
3x10-7, 3x10-7i=J:t51x10-5Torrt Lfc 
[0 0 7 4] lnGaAs^->^ril402^S^, SMS 
300X: 4 X T If T I nGaAs / < 7 r ® 402 S m I ^ZnTe & 

ZnTe/>* 777 S403^r^ Ufc. ZnTett InPlc*)- Lt+4. 
0%ro^^S^fc5fcfe, B£MJ¥f±10nmMXfo 

4 9 10#^J§f::aitf;ft,5 o AnS^5SJSj!)^ro^i6l3fiS 
40 tt1x10-7Torr, j«*i^Mtt25»mi Lfe. 

Pittt I nGaAs?) (2 x 4) h ZnTe(Of$.&mb tmmz 

TbMM *r (2 x 1 ) «it tc«fti" S i i: « « K»t 

[0 0 7 5] InGaAs^^ >y 7 r J!402*= J: UZnTe/^ y7r 
«403Sr«*atUfcS«401*S«»iil*«:STl l-VUS* 
«#:AMlztK9tt^. Sffi»iHS<0|l(S«tt1 x 10-10 
TorrT-fcofco t l-VI8?i«M»ffJ«M^t4apr»3KJ5«fc 
LTM^.<±7nSe, Cd, Mg*3 £t£ZnCI2#;{S;t <=.*LTi^ 
5c H-Vl^^^fi£g^lCi6^T, ZnTe/^>7 7®403 
50 _t KZnSe/< y 7 r H404 fc J: tfng!ZnCdMgSeJ!405£aJI 
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Lfc. ZnSe'<y7rJi404tt:* *0)±i::?8jfc$;lxSn3!Zn 
llB(WSeJ1405OJ«fta)HiflafcJ3^-C2»:5c«iferit ■ J*ft 
*(EJtS*Sfcftfc»rt-feix*. ZnSelilnPirtfLX- 

■So ^:C5fc«)ZnSe/<y7TJS404<7?lf:$t4. ffUjtrCTrmfc 
affix 5 o 

[0 0 7 6] nSZnMMgSeJi405Ojiafi£<iCdig l fI,ifc0. 38. 
MgS&fcbO. 27X& 9 . d ©ftritSr*i-5ZnCd«BSett InP 

MW<>K*ty^H2.5B 
VXfcS. ZnC<aigSett-tOiafiJt«r«*ri:fcJ:9. InPfc 
ttW*****??*. K^iry 7^*2. 2bVj6»5>2. 9eV 
«tOH-e»bSlfr6i fc* s T# n§!ZnCdMgSeJi405 
©ff*tt«*.tfl.fim, 'fiTS* Mtt0fl*.tf2xlO17 
cm-3Xfc5 0 nffiT*fi»lBHBHwttZnCI2%fflv>fc. *Hi£ 

[00 7 7] J;IB«riEOi»6i»ft:*SftlroiNTSafi«)?eiB 

Ktt7. 3 x 1 02cm-2T- fe o 7t«, 
[0 0 7 8] (2Effia}|gffi6) 5B7<D»38K J: 

VffiBA £i£fco gffifCte^i&liiteGaAs (100) 5 
«501*ffl^fc. K«tto- Kp •;/^SlC*3^X350 t CX 

7*y^-^$^m, mmmm.zmx\\\-m*m# 

. JSSiLTAI. Ga. As. Zn*3 J:tfTe*Jfl|*. 6*1/0*6. 
As«-?*fcfiM* Lfcff <bGaAs£|g501 £#)600X:£Xin8fc 

ISirrsri:^J:96aA8^<y7r»502 («JW).3nm) & 

ifc^J:0AIQaA8/<y7TJB (HffO. 2 m) 503$:dt* 
$Tt1Z. AIS*tfctt0.3-CfcS. 

[0 0 7 9] AIGaAs/<-y^Til503t73^Sms S*S^g 
£300 ! C£ XTIf XA I GaAs-^ y77 ®503<73g® iwZirfc i 
VTe»?-ill«rfiHWr 5 C 4: \Z «t 9 . ZnTe'< y ~7 r J1504 

(Ml. 2m) «r«jaEUfc. M*ntl10»m^ Ufc. 
ScEfflfl/SflligteA I GaAsO (2 x 4) «a&^&ZnTeO AftBH 
JfciHWK Te»*flsB«rj5%r (2x1)*itK3Efc-rSw 
fc*M»t-¥-illEIJfrCJ:9a«**tfc. £ fc*3li6ojff2 
flUc*3^Ttt, ZnTe^<y7T»504<Oj**ffiISl»t LXZ 
n:fc.};tfTe£ffl^XV*-5^X, Zn^^tTe^-^^^ 
2 f r ifcSS L X ZnflFHi t TeW-?- « £ 1 M fo^S $ * 5 A 

W Stt /J:A I GaAs^ £ tfZnTeJi i r «fc o X S *i 5 



(11) #IB¥l 0-8 3 9 9 9 

*U ll-Vl^^f*:tAIGaAsi:<7D#®lcio}t5^^f% 
#x£ 5. 

[0 0 8 0] ZnTeA?s/:7TJi504£Jg;&Lfcg1S501£g 

swa»*«-cii-vi**«*jjat*tc«aufc. s« 

^iH^wKSS«1x10-10TorrXfcofc 0 ll-VI2£¥^ 
*dt*»cttiD)Raisl8Wi:UT«*.tfZnSe. ZnS. Mg*3 
J:t«nCI2AS«*.e)ixT^S. I l-VI^SJfr/fcMKiS 
v>X, ZnTe-'<y7T^504±(wZnSe^->7TM505 (JIJ? 
30nm) *3.£tfnSiZnMgSSeJI506 (Bfln.5nm, *T3b K"*— 
10 &g3x1017cm-3) SrSIJiUfc. nSWF*MMM*i: LXZn 
CI2£:fflV'>/i 0 nSZnMgSSe)i506^S * <B St£t&SfS290 

[0 0 8 1] ±IB»J*0*«WWeftfwOU>X*lfiO»» 

S 118. 5 x 1 02cm-2 X -o fc. 
[0 0 8 2] (mm<DMWD H6ttSB80JSWK J: 

Sfe£§^602. gffii£i£g603. ZnTe/£M604*5.£tfl 
20 l-VIK2J«»«:j5tfta[e05lwJ:5»ja$tL5. 

m*-. n- Kn -y^S601iSrl^v^XS^Stt10-10Torr-& 

tSnf^^M607~613?:ffl^X*5 9 . $ ^{-fS^m^ 

[0 0 8 3]^lx.ll EUd^Lfc^^n^if^^^-r 

S602 IC x. liGa 35« L 80^18^607*5 J: t^As 
30 3E«lUfciDlftJR»»60B*s«AC>*L. ZnTefifeS^604(Cli 
^>J x. JiZnTe 5E« U fciO«HK»W609ds« 1 1 -V I 

»W*«M605lctt«iJiZnSe*^Ufe*0«a!l» 
2^610. ZnS*36«Lfc*D*l*i3BW61K Mg*35*UfciP 
|RlK»W612*SJ:t)^l2***Lfc^fR3lK3B«613dSffl| 
^ibtt-5 0 XmmcDMWiX'tt. ZnTefi2S^604(wZnTe^ 
5E« LfcJJDSRi^lSJg609Srfii^fc*K C(Dftfc9 IcZnfc 

05t*5*-J 5ZnSe^r^« LfcinJR«l3BW610^ZnS*r3S* U 
40 fc»3K^M61 1 <Dftto 9 Znfeft*LtobDlRl*iJ&ffl[ 

[0 0 84] ^ cDMBE^SXIi. 1 1 l-V^^»«s:fi£S^60 
2t*3i/>X«4EJbtlll-V8|i|t«f*:ie*«:»dJLfc«. V 

ZnTe^^^fi£i-ar <b <7)X# aZnTefigftS604-Stg^ 

5 Ga-Se^-& -^a-S^-g- WJgfig P£ih L. rtt^irgH 

50 [0 0 8 5] ZnTefiE*S604iwZnTefigftffl«^W 
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ZnTe/£M604<O#B&*t::Se:$H^#££ 
*tt^J:3, a«fit»*l«MII«606i:ZnSB«:3EaiLfcln 

[0 0 8 6] (?Effia7ft£B) «90»WJw J: S*MKWS 

{WSAoSIBfilcBPUXBeSrffli/^-CKW-t-S. 
sm6W46aA8(100)»IR101Srfflv^. StStt^- Kb y 

^S6oiicis^T35o < TCT-7*y-<-^ mmvk 

S603£&Tl I [-V^^«fr^S^602fcfifiiM$ix5. 1 1 1 
■TO*Wflsrt*JM02tt:*»^"C« As 4:361* 
af608.t 9 As$HF-i»«:fifUtt Lfci* (bGaAsSSHOI £#J600 
t:*T^*LTil^<b«Wl»*fc«oifcSL Ga&itf 

ksft*m&m*t-rz zti^xv g 3 as/< * -7 T H102 (H 

flTO. 3mm) «rfifcft$*fc. Safe itfto^HSME*:*^ 
^5x10-7*3^^1 x10-5Torr4: U S«taS4:590 t C 
4: bfc 0 Bfcfij^KttO. ftim/h-Cfcofc. 
[0 0 8 7] GaAs^y7rJi102S:»rtEUfcS«101*S 
fi#i£S603fc«TZnTeri*S6MK*aSL.fc. Sffi^il 
S603©HSSEtt1 xlO-IOTorr-Cfcofc. StiHUEZ7(rc 
T-GaAs'< s/ 7 r )S102<75^®lwZnTe5r?S* LfcflOf&^lg 
We09*»c,^F-l»*HR«ti-* Itl^f, ZnTe^< y7r 
H103 (®J?1.2nm) SrJfcfiKbfco *n»!HlK»W609*»fc«> 
5H=-i»3MEttlx10-7Torr. rt*"Mmi«WB & Ufc. * 
SS#J5fcBligtteaAs<7D (2 x 4) flli&ft* ibZnTe<D/&gl8*& 1 
IHB^i; (2x1)»iSfc8EYbi"a- fc4*K»t-?*M5l»HC 

[0 0 8 8] ZnTe/<y7T©103S:fKfi£UfcSffi101*S 

«»i*g£eo3*:fiT i i-vi«iJMMMt*aeo5t*aL 

fc. ll-VI«iW#J*M605«-*5^-C. ZnTe^<y7rJi 
103±lwZnSe^<-y7rJl104 (®J?30nm) *3 £ tfnSZnMgS 
SeJ1105 (JIVLSn. *TS& Kt-— SBS3x 1017cm-3) £r 
IgJfbfc. nM^*B4SJll^t LTZnCI2£ffll^fc. nSZnM 
gSSeJH05/&ft* roSSaiftwaWC. RK*5igliO. 7mV 
hfc bfc. 

[0 0 8 9] ±E«dl©iM>flEiBftl-o^-C*lfiOjett 
m Ii3. 6 x 1 02OTI-2T- fe o fc„ 

[0090] immni&mv f&oo&w ias 

A * /&« $ * fcc SSI- l*^*&3£rt£ I nP (1 00) £ 
«4014:Jlv*fc.. SSlio- Kbs'^SS»w*5^T350 , CT? 

r/jj^-^snrtm. s«»aiss:STiii-v«i|y»* 

SgMtbTlru Ga:fc«fcT*As;JMB;t £>*vO^£>. As£3E« 
^Iz.tmm&MX 9 As$HP**:HW* bfctf lnPSt5401 
&520t;*T^lftbTi*^bBi©6fc**:fTofc«. I 
n. GateitfAsO^HfefiSAti-SCt^J:? InGaAs/* 



y7r*402 (»*0.5mO«:fia*S*fc. ln»Afcbtt0.4 
7T-fc9, -Ol&figl±lnPi:Ji{?^3g'&-rSo lnGaAs'< 
5/7ril402tt. JK^E^Wi^/VT-SS&WfbU 

&m Zim b , S AW Jie^'f - » * f * * f -r /J'fcft & » 
?>fc«){wK:Jtt>ix-5 0 In, GafcitMs^^-^SiStt^fr 
^'ix3x10-7. 3x 10-7*3 itfl x10-5Torrfc Lfc. 
[0 0 9 1] lnGaAs'<y7xJ1402*JI&*Ufc£«401*r 
Sfi»a6SSSraTZnTeiaftaK*aSLfc. K8»aS£<D 
JO SSS*i1 x10-10Torrt?fe.ofc 0 ZnTeEfcg^lwtiJO^ 
&mt bTW£tfZnte£tfTe*M)l;t&*bT^S. InGaAs 
s, 7 T *402(OaaBHZnS:36* L.fc*n»»s3B«Ss l tfT 
e £: jfE© b fc AlllMK9Sfll * 4 h Zn*3 «£ U^Te^^iia % M&ft 
-Srirfcit). ZnTe^<y7r«403 (g)*3nm) $r®fi)tb 
fe„ S4£ag<±270'C. ^SB#Kli15^Pfl4: bfc» SI 
ff«J«1*lifttt ln&>As (2 x 4) 1S^*^ZnTeOfi£SM^ i: 
ran»i; (2x1)«itl^t-r5w 4: dSKam^ftEHfrtw 

[0 0 9 2] ZnTe^y7r®403S:^fi£bfcSffi401=S:S 
20 ffi^^^STll-Vl^^ft:^MlC«iilbfcc H-VI 
Ki(£«#A*aElcaAl|IMIfHR& bTM^ffZnSe. Cd. 

Mg^it^znc^^ci^bn-cv^o M-vuMy*fta8ft& 

{C*JV^-C, ZnTe/< 77 ^403±i-ZnSe^< y ~7 rJ1404 
(H)i:7nm) *3 £TJ ! n^ZnCdMgSeJ1405 (JiJ?1.5mm. ^ 

K-7— «K2x1017cm-3) ?rSJibfCo nSWFfMtoWW- 

(iZnCl25rfflv>fc 0 
[0 0 9 3] ±IS«J«W*tyiMWS*JwO^-C*lfiOjg1B 

g H6. 2 x 1 02cm-2T* fo o fc„ 

jo [0094] (^te^sio) %\\<o&mzi.z>*mte 

% 5£« b fcJo«M!R*W*s i t^Te & b it UamM»m 
UK ZnSfe*«bfciD»«i?5«310Oftto9lwBeS:36«b 

[0 0 9 5] 0!*,tf» Hlfero^^t^bfc^a^f 

m#&*ttttttmM3tmt bT6a, As. Be*=J:^Te^ 

40 Ji4rbT^l^»iZnSe % Mg. BedSAlttnCU*****. 

[0 0 9 6] COMBE^MT-tt, 1 1 \-m*m&&&tt. 
*3^TGaAsSS±(CGaAsi^S^^bfcB:m, Te£A^<73 
Vlfil^?-ASflF&L.<li^*H«t , T?Be^*ft. Te#^fc& 
BB*ti" * =. t ^BeTeg * ^fiSc-T Srfc*st?#5©X. II 
-VlJ^Wfc 4:GaAs t co^-EI-*5(t SGa-Se^-g-co^^Sr 
BftJtU *fcBeO«aBKJ:9 ll-VI»|SMIflc«)**ll* 

[0097] (mmntemu) m\2(D&wiz±z>*m& 
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eiw:fctt5ZnTej&gg604<Dtt:b 9 lwBe£?E« Ufc*Dfi 

JfcMSrSTU ZnTe*3E*LfciPlR3R35*60BOf5to!) 

ZnSSr5E*LfclO«aK»W61lOfCto!){cBe«:3i5l* 
L A:ADfRmK9SflR * 5 0I x. 5» ftT ^ 5 t> T* fe 5 „ 
[0 0 9 8] IOIS«>JB«2^Ufc^nitr 
**->-r/uiN»f«t»*:KJS-t-Sfc«)l-tt, 1 1 HAS* 

nSe. Mg. Be*5J:trZnCI2^?sa$ix, fc Ji&ftS 

[0099] coMBEge-en, 1 1 \-m*m&i&&mz 

*3 if ^ TGaAsSffi± CGaAs&A fc T&fS. L fc £ » TegAfl- V I 

St-T 5 i fc ^BeTeJlSrB^-r 5 3 t Z>T-# SAM^ 
STt -S^T-. I l-Vlfll***t6BABi: »JMBlcis*tSG 
a-Se*S£-<D*J&&fi&Jd:U *fcBeO**D^J: 9 ll-VIBi 

[oioo] (mm<o&mn) %su<d&w\z£ z>*m» 

5 ttMBE&S Srffl^T, GaAsgtSJh KGaAs^ f 9 * f * 

fi£i-5t>£OT-fo^.„ S«lwl±^»ttGaA6(100)SffiSr 
JBv^fc. Sffittn- Kb y^^lwi3^T350 < CT-7 , y-< 
£*ufcm. Sfi^iSISriST 1 1 l-VJJ|iN»fl:diM 
K«&i££*t5o lll-V»?2|y»*JsKMtc*jv^T» As#^- 
•ISrBUtt Ufctf (bGaAsgffiSrfcljeoOt; £ T'JDSa UT 3 » 

Cirtci 9GaAs/<?/7rii (SfiW. 3mm) 
fc. Ga*3iU5As^iSS3fiS=Sr^^*tx-5x10-7io«tt/1 x 
10-5Torri:U £«lft« 4:590^ i: Lfc. J&SilgteO. 9 
rrm/hT-foo 7t„ 
[0101] 6aA8/<y7rJiOj«Sa, £1fi?£^Sr300 

Be^^HitrfiMt L fc. Be#^i&3Sig [13 x 1 0- 
8Tori\ HMtlSWttaOIMWi: Lfc, SffiW*}f£#li£flGaA 
sOAsSrSft® Sr^-f (2 x 4) «tig*SBeg-?-iRfSli fc «fc 13 
(1 x4)«3tKl6fl:i-*£ fc*K*«*»IHiffK:j: 9flW 
Sixfc, GaAs^s/-7T*l±l-2~3JST-Jl^TWBeJl*5^ 

[0 10 2] GaAs^<s/7r@-h^Be?r^*tb3tStg*S 
fi»Hfea*gTll-VJfii4|£*fl:riEM^*iSL,fc Q 1 1 — V I 
«|iN»flcfiEMlc*3^T, Be^BBMLfcSlS±lcZnSe^ 
(JiJ?30nm) *3 «fc T*nMZnMgBeSe/I (SJ¥1.5m 
m, K-*— £g5x1017cm-3) Sr«JlUfc„ nS^fcE 
*MK**t urZnCI2*ffl^fc. nS/ZnMgBeSeJl^l 3 ^ 
ffitaSH300 c C, di*aatt0.7nm/hi Lfc„ 
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[0 10 3] JilB*J«<0iMW*teatoVN-Cjllfi<0Jg1B 
Att5. 1 x102an-2-efcc/t o i©i|M»#«iBi»3t*ftT 

t GaAs 1 0 JF-Sfctirt SGa-Sejjg-g-O^fifcSrPS. 
ItU *fcBeO»a«»wJ:9 I l-VlttsNWfrO^HSTIfrfrtt 
****9, M>:tt®J84«r»«-C*6. 
[0 10 4] (J0liO«ll13) *14©38MtJ:«i|a»# 

7 fcHBESS1B*:fll^-C* GaAsSffi±tcGaAs^ 3r->T 

gE-f 5 trot?fc-5. £*T. fflj£Lfc5life<0^1g12i&ft 

[0 10 5] GaAs/<y7T»<&J*JHIL SlKia££300 
t:*TT»f-rGaA6/<s'7TJi«)*iSlwTeSr3(E«UfciD» 

7Torr, Ra»"*IWtt1»Mi U^. SSS^J5g«iifiGaA6 
20 ©A8gf«-fl:iB«:^r(2x4)»5ft«STe^«!S»KJ: 9 (2 

x 1) fliit r t immv.^MnmtfT\z j: 9 mm $ 

fLfc. GaAs/< ?/ 77 Ji±lc2~3m^Jl^TOTeH#^ 

[0 10 6] GaAs/<s/^rJl±f-Te^RBMUfcSffiSrS 

^^J^Mt-tev-C, Te«rfigjitUfcStS±{-ZnSe/< 
y^ril ()Si?30nm) ^5«ttFnSZnMgBeSe^ (gJ?1.5m 
m, «1!*K-*— «5«5x1017cm-3) «:8l»Lfc. nS^« 
®>ffi.&h UTZnCI24rffl^fc. nliZnMgBeSeilfiKS^roS 
30 ffi«aS(i300 t C, ^«5t^l*0.7mni/hi: Lfc 0 

[0 10 7] ±E*J*<&itM*flE8afcoi>T**<0«tt 

S(i8.8x102cm-2-Cfoofc 0 C«5^m«^AS85g*feT? 
14, GaAs^A^^UfciSm, Te^^oVI^^^^ 
U ft v *#lffi* f T-Te^^ SrfiStt-T 5 C t "C # 5 <0 
X\ I l-V IK^MIflc t GaAs t <D#S^*Jtt 5Ga-Se^(7? 

[0 10 8] (H160JB1IB14) JBISWJBWtciS^fr 

b ftMBEggfeffl^T, GaAsSffiitcGaAs^ 
/u«*»ri£b, BeSr3E«UfciDf?6^2gfc<tO f TeSr^ 
* L *:aUR»s»aE!5S« 6 ixT u ^ S "CBeTe/^ 7 

UTll-VI^#flr«:^i-5t>WX-*)S. SSIwtt* 
f&HH4GaAs(100)S««:ffi^fc. Sffitto- Ko^g 
[r*3VNT350t:T-7*y-i-^ $ttfc^. S*g^5*^5rS 

«StC*i^T. As»-?«*fillWUft*JP>GaA8«R*riW60 
50 0 t C^T-SD^LTi^®e^lSW[^*5r ; ffofc^, GaAs/< 
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[0 1 0 9) 6aAs/<y7rJB«:»riELfc.atRfea«»Tl 
m&&XBele&&mmm U GaAs/< 7 r Jf ±lwBe# 

rfl (JIf?20nm) fcJ&fcLfc. SSi&S(i280 t Ci: L 

&tfBeTeft»ftjtMte t EWfcTeSS J&fbffi (2x 1) #| 

[0 1 10] GaAs^2>-7rJI±trBeTe^->:7TJI£:fl£JiSc 

H±CZnSe^<-y7r® (Jgl?30nn) ft «fc tfnSZnMgBeSe 
JB (JUfn.&mu tf» K-f— ttS5x1017on-3) IrlSlL 
fc. nS^tt«WJK»t LTZnCI2«:ffl^fc. nSZnMgBeSe 
H^S^^Stgiagl^OOt:, sgft-ggttO. 7nm/h£ U 

[oiiii ±&m&*>*&#m&i^^xmte<Dj&& 

S»i4.7x102cm-2-t?*)ofc o d <D^#«t^«iii*i5fet? 
tt, GaAsj&iilSr^Lfc&s V&#^:fc itfTe&fl-cDVI 
JJl^F-^flRS Lfc^#H**-PBeTe«fc?gfi61- S i t * 5 

[0 112] (HiS©^flg15) 1217f4mi6w^!q{c«t5 

£©IBE§6«tt» a— Koy^fcTOI. 1 1 1 — V» 
¥-#fto&B£702. S«»i££703a3.fctfll-VISs¥*fls: 
riJM704JcJ: 9«riiSix5. #*lty- h^/^fwj: 
•J ftffl &*tT*5 B , ^n^lC^Se^Mx., n-K 

fi£*Sfi'>/£< fc tSffi«^W^«705tiD^^ai7 
06— 709*sJ:t)S711~7HSr<i*.r*J 5 , $ 

[0 113] M±f£. m\Z7Fls1t^ J- u 3^*9**/* 

i.iti}mm^m.ioi, zn£ ftm^-tzMm&mm. s e & 

3£* L fcftilR£3gH709*3 X Xf. XSMADWMMI705 £ 
Se£ 3£Jg L ^*D^^%lH 709 £ co m CSett&ftM &Ktf 

•tz>;<ji>7mmmi>mz.biri. i i-vis?^ssifo&g:M7o 

4»ci4«*.tfZnSe«:3fi«LfcJDil!l3KI8ail71K ZnS£?£J* 
L fc AP^9BK7 12. Mg£ 3£JS L fc*D»aR«ai7t 3*5 J: 
ZnCI2t36«LfciD«9R»aK71436S«*e>ix5. SeO^ 
i»«:a£Bri-5^<^y«i»710{i*ft:Bljfrtt, y</i^ K-fc 
/wo J; 5 IwSefcfti* LfcJ»HI!HK3Sa5[709«)5fei8tc»»t h 
t^ti-— K/w</P7 r t?t> J:v> L, SS^*QfSlttl*705 
Se £ 3StS L fc JDf?ft^|g^709 i tf> W fc ?> tlfrf- 
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[0114] *j*«©»»-ett. 1 1 \-m*m#f&&m.i 

02lcZn&3E* LfclnJIMIK»W70Bfc J:t«e«:3E* Lfcftl 

-V I ®l¥-?g#/&:g:g704K*5 ft 3 ZnSe * b fc*Dm3K$g 
8!r711^ZnS*3E«UfcJnflR*3BaR712©«fc9 lw» Zn£ 

;o [0 115] rwMBESfi-r?tt, I M-Vfl?2|y*fl:jftftS70 
2l^*5^TSeO^i»Sr2EBfi-5^</i'^'l»«710SrBBC^ 
^-C-£t5±|-IM-V^¥-««:^^^U^B:^» # 
B^4 3 lwSe^*5#SU^t^flg^'b^^^««710Sr 
M i * X ZnSeJg £ JEi?j£-f 5:t^tl5^C, ZnSe £ Ga As 
£©J|LBlc:tett5Ga-Seig£ojgj£%WSyu rixlre 

[0 116] (HffiO^flglG) ^17<735gBJ{c«t5¥«^ 

20 ttJNft»ffieaA8(100)S1g201«:fflV'»fc. Kb 
y^^701^*5UNT350 < CT7 , y-<-^*ixfc^. SS^ 
ilS703=^iST 1 1 l-VKi|M»flE)«ftS702lC*ai$ix5. I 
I l-V^^^S^702IC*3^T, As^3£« LfeftUR* 
^85707 J: 9 ksft^m&m&i c,GaA8£ffi201 %*<360 
ffC4-eftURLTi^R8WtHl08fe3fe*lTofc«, Gafci 
05As^iHS:BSIti-5 Itia? GaAs^ 7 r J1202 

(JfJ¥0. 3mm) ^J5gg$*fc 0 6a*J J:tJ«A8^?-*ft3ME«: 
^:^*tL5x10-7*3j;Wx10-5Torri: L> StEi&S5r59 
O'CtLfCc J5feS^S«0. 9m/hXh^it B Z(Dt$. Se 

30 O^^?r2l»Ti-'5^ < ^^«710ttW C1t#:1£lXh 

[0 117] GaAs/<5/7T©2020^;S^, Stgi&S$r3 
OOt:^ T-Tlf TGaAs/^ y7r M202(O*cS(cZnS:?g« L 
fcttlR3!K«jB708*S «t t5SeSr?E« LfciD^3StK709 i 5 
Zn33J:tFSe«5»?-i»«:fia«tf SwtlwJ:*), ZnSe^<s/7 
7^203 (jBJ¥15nai) SrJgfiKLfc. Se<75^«IS:ffi»ri- 
5> ^</u^m«710(iSe(O^^i»^SB^ uifefe 5 RJR?fz 
UlNfc. -Oi#SeO«-?-i»«:!Hm-5lwjtei 
Zn«)^»S:BlWLT*3< £x GaAs#®T-OGa-Se 

^ (2 x 4) mm** ibZnsecofiStSMite t ra^rtc (2 x 1 ) mm. 

[0 118] GaAs/<y7rii202ioJ;t;ZnSe^<5/-7Tii2 
03SrJKj* Ufc«®201 ^St5^i*^703SrS-C I l-VI^^ 
*ffrii*S704JC*a|-bfc. Sffi^^^703^*SgS«1 
x 1 0-1 OTor r T-fo o fc 0 1 1 -V I ^^#^S^704lc*3 1 > 
t, ZnSe/<y 7rB203±fc-t<B«»*s30mlwfc5 J: P 

ZnSe/<s/7r®203^r^fiKUv S 6 IwnSZnMgSS 
eS204 (@J¥1.5mm. K^- «Bg3x 1017can-3) 
50 JfLfc. nS*ttfcW»* UTZnCI2«rJBi^fc 0 nSZnMgS 
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SeJf804/&ft*cD£;&i&Stt290 < C> /&&&S<*0. 7nro/h 

t Lfco 

[0 119] ±B»*«)iMI«t*irov^TWfc©«« 

g li 1 • 7 x 1 03cm-2 T- fo o it o 
[0 12 0] (3M5©*tt17) JB18<D»WCJ:S^*ft: 

*N»#WS***«S*fe. a«lc»4*tt»ttlnP(100)S 
«801fcJ8l^fc. StEttB- Kb yfimztS^X&ffCT 

■r d mmm^.zmx\\\-m*mw io 

?8«ti:LTln. Ga, As*iJ:tJ«ZnSe*sfll*.e><x-CV^S. As 

£52<rc£ -CAHR It i «WMW©»*<rff o fc 
m> In. GaioiTJSAsro^-T-i^&Slt-r^ wtlcj; »3 InGa 
As'<?7rJB802 (if ISO. Bran) fcrit* InSUhit 
tt0.47T-fo?)s CWffij&ttlnP£(5lif1&^6'&-r5o InG 
aAs/< y 7 r S802I*. H^-ffi^Jro u^/UTatE'irTOfb 

^tu^'ix3xl0-7, 3x10-7:fcJ:tNx10-5Torri Lfc. 
[0121] lnGaAs^y7T»B02<O*ft«. £1Si&S 
£300^:3: TT(f T lnGaAs'< y 7 r J§802<Dig®l;:ZnSe£: 

0. ZnSe/<j/7rJB803S:J»riEUfc. ZnSettlnPlcttLT 
-3. 1%(D*&^S*SfcSfc«), BWHMH413nrtBfi-C 
fcio -tOfc«>ZnSe^<3'7TJi803<0«SHt» 09*.ti"7nm 
fzilims . SI fflgfifclSigfl 1 nGaAsO (2 x 4) *|it*» h 
ZnSeOdtftlHtt tragic (2x1)«3gt^t-r5 C t # 30 

[0122] I n6aAs'< •> 7 7 ^802*3 J: tfZnSe'< y 7 r 
®803?r^)E£bfcSffi8O1^S«#it^?rSTll-VI^^ 
W*J*Mli«aiUfc. StS^^JEggfil x 10-10 
TorrT-fcofce I l-Vllft^flcAftft(C(£(IDinaRM t 
LT04*.tfZiiSe» CdSe, Hgte±Xf2r\Cl2i>m*.binX^ 
5o H-VI»|i|tSW*riSftat*5V^T» ZnSe'<y7rJi803 
±fwn!!ZnCdMgSeJi804£«® bfc„ nSZnCdMgSeJf 804W 
ffi^!4Cd?S^tfc0. 38, HgftAJfcO. 21X'h 9 , Z<D®.i&$: 
^-rsZnCdMgSettlnPtt&^-S-g-ra. Sfc. ^i&T-o 40 
5/7*142. 5eVT-fo5. ZnCdWlgSett^cD;iafi££ 

y7*£2. 2eVfrb2. Wm&(OMVlUk£it&Z kit-? 
*S. nSZnCdMgSe'i8O4ro'?Sfi0S^.tf1.5imi» K 
T"- tt«tt«*.tfr2x1017cm-3-e*>5. ng^ttttffltfsKw 
»42nCI24rfflU"fc. ^IliSOJgllT-ttCOD^ro^nM'F^ 

9, wOSI^Rfei a *»WT|rfif*»±n?S!-?*)o-C'b» pM 



ttftWl 0-8 3 9 9 9 

^*5i019cm-3Sg^TT-*>tb(4^D D DMw{STI4* , «C^. 
[0 12 3] ±E«/««)^*ftft^o^T*lft<0»TB 

Sl42.9x103cm-2-C*foofc 0 
[0 12 4] (Htt<D-f$ei8) K19©ISWKJ:*a|«»* 

SSIwtt^iffeettSGaAsdOO) 
"StROOIfciB^fc. Sffifin- Kn -y ^^I^i3l/NT350 < C 

x-7*y ^-^ s*tfc«. xaaH&KtrfST 1 1 \-m*m 

M9&Mk UTAI, Ga, As, Zn:fc.fcTJ?SeaMl;t feftTl^ 

/utB^-cv*- a. A6&35* Ltzmmmmm a 9 as#^ 

&HMt L.fc*s (bGaAs£:{E901 ^JfteOO'C* -C40« Ut i 
fWkliltor**4ffofca, Qai3j:TJ*A«^"»«rlHJ»i-5 
:iCi (9GaAs^y7rJi902 (I10.3nm) &ffc6£i*r 

9AIGaAs'<y7rJI (SffO. 2mm) 903^fi£fi$*yt o Al 

[0 12 5] AIGaAs^5/7T®903O^m, WSMB. 
^300"C * TTtf T A I GaAs'< y7 7 ^903(7^® tcZn*3 «t 
T^Se^^-^^BB^-ra^il^J; 9, ZnSe^s/7ril90 
4 (gJ»15nm) Sr^figL-t,, i «5 k ^SeO^T-i^&IW 
i-5l"l3fe3£*>, Zn0^iHSrRB,jH-LT*S< GaAs^ffi 

«}ig<4A I GaAsro (2 x 4) «it b ZnSeO^S^i6 RJB^Iw 

(2 x D wsncaMb-tj-* ■: t tmmn,*m®$T\z. .t 9 st 

H904cO^ftfflIl^t U-CZnfeit^Se^rffl^-C^ao 
T% Zn^*tSe^i»*«Etw«*&LTZnJJ}(^JB":Se 
o^ftS-frSALEjfefcS^ttMEEifeK J: 9 
W"</i'-eflHB l:^->'7rl ^rfiKS $ * 5 i t j5 ; T- 

^Sfe^^)W#?»j5 5 ^J$^ H-VI^¥^ft:<hAIGaAs 

So 

[0 12 6] ZnSe/< 5 '7T)i9045r^Lfcaffi901=SrS 

^iH^<0KSS(41 xlO-IOTorr-e&ofc. 1 
^S^ICfiiD^^Mt UT^I^JiZnSe. ZnS, Mg*3 
J:05ZnCI2*»«*.f>^T^S. I l-VI|Je*#*fl:jBK**6 , ':*3 
^T. ZnSe^<y7riS904±{r^£O@Ji:**30rOTtcnca «t 
5 51 * iS^# ZnSe^< y 7 r J1904^^* $ i*r, $ h irnSZn 
MgSSeJ1905 (gJSI.Smm, *S6 V-f— SSg3x 1017cm-3) 
SrSTSUfc. nS!T««bJ)JC»i LTZnCI2«:JH^fc. n^Z 
nMgSSe^905^S4 , ©SffitaS(4290'C, fi£Si§Sl40. 7m 
m/hi: Lfc 0 
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[0 12 7] ±|E»J*©^{HSftK:o^Tlli6©«*B 

[0 12 8] (?t;ffi07gffi19) H10ttS520«5»Wl=J:S 

-C-fe5. roMBE!£gtt, n-Kny*fc1001. Ill-Vft 
*WK*EJ*ftS1002 % Sffi^iS^1003, ZnSefigfi^100433 

b-Ko y*g1001fcBfc^-CH2ggtt10-1 
0Torr-g?fc«fciT,5. jft«tt4>&< t>S«»«rinf!R 
««1OO6ti0S»f8538aS1O07~1O1O*3it/1012~1015&«S 

[0 12 9] BZJr^Ufc^-^nrtf 

aiOO2»ctt0S*.«6aSr**UfcJnJR«S»W1OO7*Sj:t5As 
fe3£«UfclD)IMIK»B[100B*s«l*.€>*L, ZnSe/£SS1004 
JCttfifll AtfZnftjC* Lfc3nJ»*»»1009, Se£3t* Ufe 
*0?fc^3§2ii1010*3«fcU\ SS{R»*D«R»«1005fcSe«:5(B 
« LfcJ!fflMK$5W1010i: ©WirSe©d^«lfcafM- *'< 

amnion n-vi«ijy»(*:ritfiSioo5K 

tt«iffZnSe«:3iSiJlLt»HR»5»ail1012, ZnS£5E*L 

fciD«aK?sacioi3. ue& 3&an u ao«MK»aKioi 4*s j: v 

ZnCI2*XttUfcmXM1015tfa*.&*i.&. SeW^ 
?-«ll*:iK»r-f 5^</u^«H»1011Ht*flcWlitt. K 

05fcSe*3C«Ufc«lfRHIE»W1010tfl3MtwKtte>iT.fc^ 
[0130] *SUBO}i?1B-ett» ZnSej&gg1004{wZn& 

^ittmm&m 1 009*3 «t use % 515* u jt animism 

1010Sr«*.fcas, £<73ftfc>9 KZnSe£5£igL*:2H]?ft&3§ 
tt«r«a.Tfc*»*:btti\ itwii:, ll-VIDft&ttft 
j«ft*1005fci3*tSZnSe*»!JlLfcjDlR«s3BaS[1012^Zn 
S^3E*UfcJBHR«i«W1013Wiftto9lw. Zn£5t*Lfc 

[0131] w<73MBEgMT-|i, 1 1 l-V^T*#6fc:Sr^10 
02IC^^TS«±{=I I l-YJS^fW§ft«:JBj*Lfc«ZnS 

SeSSrJKj^i-SC t*5ft5<Ot, ZnSeirGaAs t ff>l?-S 
lc:*i»taGB-SeS«-<73»j««:«i*iJ U dfUCi&B-*-*!* 

[0 13 2] mm<Ol$m0) JB210JS91IC 

02lC^Lfc'-7 i n^t^^r->-f /u* 

fl^^tt6aA6(100)S«201^ffl^^i o StElin- Kb 
V^^1001lw*J^T350 t CT-7*y-<-^ £*wt«. Sffi 



(16) WMSFl 0-8 3 9 9 9 

30 

»iS*1003«:S"Cll l-V«i|y»frriSM1002{c«aSSn 
5. lll-V^^*figS^1002{Ci3UNT, As&3£i«Lfc 
3tJDflM!K»8*1008 J: 5 As#^i&&f&tt <bGaAsg1£20 

Ga*J «fc tfAs#^i& mmir 5 r. t «t 9 GaAs^< y7ri 
202 (JiJ¥0.3nm) Ga:io < fctMs:$H^&g 
*^tb^*tu5x10-7joi^1x10-5Torri: L, 
590t:i:Lfco ^S^Ii0.9mm/hT?foofc 0 
[0 13 3] GaAs^->7r®202^«UfcSS2015rS 
70 «»»aS1003*aTZnSej**iI1004li«Ba&Ufc. 

i£g1003<^2gttlx10-10Torr-efe^*: o gffii&g27 
0 c CTGaAs^< y 7 T^202oSBtcZn^3E« LfcttURffiBB 
211 009*3 «fc t*Te & 55* L ft: ftllRtiRi J&K1 01 0 J: 0 Zn*3 «fc V 
Sero4^F-*«rlS«ti- ZZt^XQ. ZnSe^ y7 7 J1203 
(JlS£15nm) fcJBdSLfc. $6<D$t*Wk&fflBi-rZ>'<-fl'7 
««1011ttSeO^ilSSrfi5StU*&«)Si:|pl^{cBBl>tiD 
T\ fifeSSfroZnSe^S^IOO^ffl^t^tciiSe^fi^ 

*>, Zn<73^^&fiB.^LT*3< GaAs^®-ewGa-Se 
20 IS^j«as»ffl$ivC#£U*. gffiS«fia«liittGaAs 
W(2x4)»ifr&»e>ZnSeG)j**WM*i:R8*U: (2ximit 

KSMt-r * r, t &&mn3-m\mvt iz. «t 9 m $ ^fc. 

[0 13 4] ZnSBx<y7-r»203<rJ»j*Lfc*«201S:a 

m&mmwzzmx 1 i-vi»^*#Mioo5fc«i£u 

fc„ H-VIS|i|y»flc>ftftai005^d3t^T. ZnSe/<s/7r 
®203±lc^(73JlJ¥/&s30nmlcnc 2> «t 5 51 #iK#ZnSe^^ 
7r»203feJgfifcU, $ t>lcnSiZnMgSSeji204 (®J?1.5m 
tik «J»K-J— ?BS3xl017cm-3) Ufc 0 nSl^ififi 

WfOfti: LTZnCI2iS:fflV^. n§JZnMgSSe®804fiKStf (O 
30 S«a^(i290 e C, ^S^Sf*0.7nin/hi: 

[0 13 5] ±I2Hffi£w^#^fBlcou>-CBJfeW^ 

gttl. 5 x 103cm-2-Cfe^> fc. 

[0136] (mmnmmv m22<nm*ji\c£z*m& 

4N»«Ht**Blt*S*fc. *«lc»4i|M6«ttlnP(100)B 
SMttl^fc. StEtta- Kb y ^{C*3^T350'C "C 

$ixtz'&. &&&mm&mx\\i-m*m# 

40 JSWiUTlru Ga*3«tU5As*Sffil^f>^TU^5. As^?5« 

u fc tamm&n x 9 ab^i» ^ asi* u * *s & 1 nPssBoi 

^520 £ C^-C-*D^LTS^®Efbm^^5fe^ffo/::^ I 
n, ^atsXXfAsni^-mtMkti-^Zt l-i 9 lnGaAs^< 
•>7r)i802 (HJ¥0.5rrm)£/5fcft$-fr;t o lnSSttttO.4 
7T-fc9, ^wS&fi£lilnPi:l5{?*&T-S-g-1-5o InGaAs^ 

5fc»i)^K»t?»ttS. In, Ga*3«tU!As^^^gtt-tix 
50 -^b3x10-7. 3 x 10-7*3 «fcU?1x10-5Torri: Lfc„ 
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[0 13 7] lnGaAs/<y7r»W2*flgJ«Lfc*tR801fr 

xlO-IOTorr-Cfcofe. ZnSeAMlcttftDfRtft 
L-C«A.H3nSeas«jL5>*i/T^S. 
fflfcZnSet^Lfc*rtR*35iBltfl3lWlitt^>!l«r^ 
Kjfc^fiy-^/i^dMBNtfcixT^S. InGaAs^y 
7 r m&02<DmW KZnSefc-fc* Ufc3bn!»SIR»«*» ?>Zn iS 
e<WF-i*SrHUH"r S C £{C«fc 0 , ZnSe'<y 7 r JS803& 
JKjS Lfc 0 ZnSe^* y7r H803$rB£SM^ & mn*tw^— 

lcSe^tt^FfiEL^t\ St£taS«270'Ct bfcc ZnSe 
tt InPKtt Lt-3. 4%©*-T-TS*s*> 5 fcft, HE JMKJ? 
14 1 2nmSS -efc So -t © fc ft ZnSe/< y 7 y H803© J? S 
f4. «A.tf7nnfcafiixa. SMW3lfi£1?li£»4lnGaAs© 
<2x4)»iti6»e>ZnSe©j*ftM*6i: (2x DMiftlC 

[0 13 8] ZnSe/<y^yJI803£:flgj&L*:g1£801£:g 

«^^«JSI=tt*0«HK*«tU-t:«*.tfZnSe, CdS 
e. Mg;fc.fctfZnCI2*Ml;t^ti.T^So ll-VI**«ft* 
filtjs^t, ZnSe^-y7rH803±(CnlJZnCdMgSe^80 
4£3gJI Lfc 0 nSZnCdMgSeJ1804©ffii&ttCdig f fltfcO. 3 
8, MgSf B tt0.27T-fot). ^Oi!iafi£^^i-2>ZnCdMgSefil 
nPfc*«£-fS. Sfc, Ml WOK** yZf\tl. 
5eVT-fe5„ ZnCdMgSel4^<D^^il^w tic J: 9, InP 
t»-7-8E'&S***se>, K^P-r y:7&2.2eVa»5>2.9 
eVSar©WJ-C.«{lsS*a n £ 5, nSZnCdMgSeJI8 

04©J*£ttW*.tf1. 5mn. Ft— &£teWz.C£Z X 10 
1 7cm-3 T- fo 5 . nS!^tt*W)W» I C (4ZnC 1 2£ ffi V ^fc„ 
[0 13 9] ±E*rito*W**fifco^TU*OJ8« 

S 143. 0 x 1 03cm-2 T? £> o it. 
[0140] ggffi nMBEi G31 1 f4SS23©3§9i lc «t 5 

2b 5 „ nSiGaAs(100)Sig1101±tc. nSGaAs^< y 7 y SI 
102. ZnTe'<y :7yJI1103. ng|ZnSe/< y 7 yjf1104. n 
SZnSSe/<yyyJI1105. nSZnMgSSe^ 7 y KJI1t06. n 
SZnSSe&tf-i' Kill 107. ZnCdSSe?£t£Jf 1108. pSZnSSe 
±•#4 KJI1109. pMZnMgSSey y y KJg1110. pMZnSSe 
yyyK@1111. pSZnSe*-^ y 7^11 12. pSZnTe/ZnS 
eR{H«*4Ji1113, p®ZnTe=Vy-* Hf1114dM(S»:fSl 
SiVCi^S. pSZnSSei? 5 y KJI1111©JblB5. P 

SZnSe * -r y 7*g 1 1 1 2. pl!ZnTe/ZnSeK&Ug& S 1 1 1 3*3 
4tfpl/ZnTe=">*y h«1114t4>*^ N 9^7*1*1::* 

<410tnmT-fc5 o S^lc. ±5IO h7^^S5W 
^©pUZnSSe* 9 y KJB1111±lwtt*atSJiS»«1115* 
15fi£StLT^5. -t LT, pSZnTenV^iJ' hg1114*3 

«t twweft *«n 1 5©±ctt. psm^i 1 i6*sjg/£ s n 

T^5. pSmS1116i LTtt. 0)J^»4J¥$1OnmroPdflI 



(17) #li?1 0-8 3 9 9 9 

fc I? 3 300nm<DAuBI;i s Hi*MgJI $ tufcPd/Aum® Ml^ 
ft£>o nHGaAsStg110lroS®(ci4. 0)];t{4AuGeN 

5 fcnffl««1117*sjg#**vC^5. HI IKS* 

[0 14 1] aHEiLTffl^SNI-V»ifl:^<fci|a««S 
fttt***0»«TS%Lfc6aAseil^Hw, ihP. GaP. InGa 

TtJ;v\ StSE^ffil--o^T(4*^JS<75^li-C(i(10 
0)BSrffl^fc^, (100)E^"b[111]Afo5.tM4[111]B* 

15. 8*{«^ Lfc (51 DBffitrffl^^S S i: &X-% 5„ 
[0 14 2] £tg±ICif^^r->r/^S$^5ll-VI 

■tZM.fS.ZM&Z. ttffrS. Ul\ GaAs. lnGaAs*3«t VGa 
PS««)»g-fctt, ^JxrfZnMgSSeS^ZnMgBeSe^dSSif 
20 tv5 0 lnP£«<^^tr(4. firii^tfZnCdNlgSe^-^ZnMgSeT 

[0 14 3] GaAs/<y7rH1102f4. IR^iB^JO 

■css^spa^bu, *©±t«Ji$ix*ii-via!^-§-« 

«: » 5 fc ft ic» tt 6> ix 5 . * tt« A. tfO. 3mn? 

{4M;tf4Zn^JS^(p*vSo 
30 [0 14 4] ZnTe^<y 7 rill 103*4. Il-Vl^b*^ 

g^GaAs/< y 7 r ill 102lcft^F UTGa-Sete-fr-^fia-S^fr 

/UigA«73iiSSB D B^^Ti-5 O ft tc»»t bix 

5c ZnTe(4GaAslc*fUT+7. 9%ft»^-^»ii*>ifc 
ft. BWM!tfftt5rmoS916^-7-JBaar-efc5. ^rtf>fc 
ftZnTe/<y7rJl1103(73/i:$l4. WJtffl. 2nmo* 94» 
^-SlcSffixS. ZnTel4nM/55BJlTfc5/5 s . C<0S 

« j? $ (7D ✓ < y ^ r m v foti tttvm * mar 6 « 

-/0 4v\ ifU^>. 6aAs^<y7r@1102tW^SiCfp]^oT 

«*%*SnU*V^*sff*UV\ GaAstZnTetW 
MlwttWI. 1eV©fi««f5Figi«*sffSE-r5d^ rwlg 
Wff ^cDZnTeJlT'tt-^iTD i 5 fr-'O' K#IStt±»rit41x 
-f . nHGaAs/< y 7 t JB1 102ICiE^nliZnSe^< y 7 r H1 1 

[0 14 5] nSIZnSe/<y 7 rill 104(4. -?:C0 Jitcjgfig 
StvSnSZnSSe;? y y K®1 105c73Bgfii5G»BMlc*5^T 
50 2»:5c»fej«'j«*SriEit$*Sfcft*sj:tJ«WJBAtt4. 
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f& : &toffl£ J £Z>1ttblz®:rtt>ti ; £>o ZnSei±GaAsf::*tLT 
+0. lZ%<D%*yfm>h5>tz$>, f&#Hilfftt150nmm£ 
T-fcSo ^fcfcZnSe^^r/llWOffStt, m*-t£. 
30nmlziSim6 c &1t. *S* K-f— *«tt«*.tf8xl01 

ZnTe^y7rJl1103{r»g5i-52~3nmSS^©«Jwrt:n 

[0 14 6] nl!ZnSSe^-;/7Tlf 1105J4, -tO±lC*rit 
$*t5n£!ZnMgSSe* 7 y KJ|1106OjAJMD3HinaiCttl^ 
•C«|J14rtfc*rt«:»MS*6fc»«»lc»lte»*t6. ZnSSe 
'< y 7 7 W 105©fij*ttS«*JfcO. 06-Cfc 9 , ZOiiSffc 
S:*i-iZnSS6»46aAsi*^fi*i-5. £fc^i&-C<D/< 
v K¥t y7"tt2.75eV-C4i)5. nSZnSSe^ y 7 r M 11 05 
£<4#J;i*40. 2mm. ftm Kt— tt«»4W*.fi5x1017 
cm-3T*foi 0 

[0147] nSZnMgSSe^ 7 y K®1 106*D«tU=pS!ZnMgS 

se* 7 v Keniowija^ttMgSfBtfco. i, s«*ifco..2-e 

*> 9 , r WiSafi£S: W-T SZnMgSSettGaAs <t te^g-g-r 
5. S^aT'O^^K^yT^. 86eVT-£>5„ ZnMg 
SSefi-t^ilsa^Sril^Ct^J: 9. GaAs t ^S-T-S'a =? -fr 
* * s <b . ^ K=¥r y 7*4:2. 7eV*^ h 3. 1 eVMg <£> M 
fc^-Sdir^T-^S. nSZnMgSSe*7y KJS1106WJlt 
Stt«jttfO. 8nm. ^ K-*--ttfiH:0rj*.»i5x 1017cm-3 
Tfc 9 » pSZnMgSSe* 7 y K©1110OJ¥Sli^itf0. 6m 
nu ^T:?ir7**&gl4M;t<42x1017cm-3T-;fe£ o p 

[0 14 8] nSJZnSSeJfe^f-T KJB1 107&4 tfp£!ZnSSeft 
#-f KJ81109<DariStt. nHZnSSe/<5/7ril1105i:(?im 
SjSdlttO. 06-Cfc 9 . CWiiajifcSr^-rsZnSSelSGaAsirte 

-JS»*5a«f*i&s* 7 y KJl<OJBJfr*J: 9 <b*# < . Ste 
Ji<£>B#r«554 9 Vh£< ft* 4 5 Ki»l±rt. 

K^-r y^i^ 7 y VMo>'<> K*-r 9 VJ>£ 

<, Sttlro/OK^tyT'J:?) 

litiS, »fftt«*.tf*lv?ix130nm-efc5 Q fc*3, ZnC 

dSSeSteJ11108T-OTitie^^i!:^^I»<*fc*. jfe^f-f 

KB 1 1 07*3 4 T*1 1 09 W p ^ZnCdSSefirteJI 1 1 08 £ 

© t as*n u * ^ i» t,* i * mu l 

t£*m,*tiS x 101 7cm-3*3 4 CF3 x 101 7cm-3T-fc 5. 
[0 14 9] ZnCdSSeStt®1108(D*I^ttMx^CdjSS 
tfcO. 25. S^tt:0.06T-fc5„ iOJHja-efifiaAs'C^L 
T+1. 8%S«©»^SE-JSfcS!tii>, Sg#Bifflt20nmg 
STfc 9 , ^Wfc*ZnCdSSeSttJl1108Wii:$(iCT^Ii5 

K=¥-r y7<42.45eVT-;fc5„ ©tt/Itf>*S/£l4, ^O^^ 
K=¥^ y 7*ds* 7 y h'm&XXfftX'f YMV»<> K^f-r 



(18) #OTlO-8 3 9 9 9 

y^i 9'h£< >i5 4 5 IcSim*. *mM<r>W&(T> £. 
b y y KH^ZnMgSSe^W^lwfi^jK.tfZnCdSSe^ 
Sfc?5y KS^ZnMgBeSeS-^ZnCdMgSe^OS^fw 
«0iJx«ZnCdSe^^, * 7 y Hil^ZnMgSeTe^coj&^lw 
tt«*.tfZnSeTB"«!6s-t*i.^*tatf*va. &ft®co«it 

[0 15 0] p^ZnSSe^^y KBinittw— ^W^OlR 

p^ZnMgSSe;? 7 y Kg1110O@$ §r^< T?# 5 

pSZnMgSSe*7 y K^1110^^<v K=¥r y 7\fc J: 
Of^T^-fe7*^*Swtft^^A/tiJ:-3-Cli. pSZnS 

[0151] pSZnSe^-ry7'ii11.12. p^ZnTe/ZnSeK 
20 i£H^ji1113io«t^pSZnTe=i^ 2 ? ; ? hJg1114(ipS^-— 
;y^=>^^ HSr^fiK-r5>fc«>!^K:*t<bti-6c pSZnS 
e*-r y7**1112tt«*.tf*5#80nm, «"?aiT^-t7*^?& 
S8x1017cm-3-Cfo9. pMZnTe= hi!1114li0!lx 
(^^lOnm. ^-r U TSfgiil x1019cm-3T-fo5. pSZn 
Te=i>-^^ hV111409±i-zM > z4— 5 v*nM%T&f& 
■t S i £ 14 T- # 5 ft , ZnSe fc ZnTe W P B 1( s J 4 1 . 1 eVgg 

t£Z><DX-. ^<Dmm*Vk< fctolCpSZnTe/ZnSeafilfSM 
»1113«st»»tb*tS. ^^«ig{4, 01^.(42. lnmS^T'1 

30 211*^^9. pSZnSeap-ry7*«1112lC»»i-5JB1» 
140. 3nm<75pSZnTe®i:1. SniiKDpSZnSe^f^fiE^tL, gg 
2Jg(40. 4nm«£>p!JZnTeJi fc 1. 7nm(Dp§jZnSeJlT-S^$ 
ix. «l<SfepSZnTe@l4JI?<, pSZnSeJl(4»< *oT^< 
«itT\ pSZnTe=>^^^ hJB1114Ji»«-t-aj|512Jitt 
1. 8nm<Z)pi/ZnTeJI £0. 3nmOpSZnSe^T?1fl^$tT,5, 
[0 15 2] *j|ltOJglBB-T?»4iOJ:5<t"»it«:i:ofc 
^ ^ix\-zmh-T. Em^lc^O Kfil^ZnSe^ibZnTe 
^taraEW^SE-fki-S 4 b ftfilig. fo5^M4^-y^Zn 
Te tZnSe t ORT}W||EgSr h v*/u»*-eaEtLS 4 5 

40 3tT*fottJ44^ 0 PS!*- 5 yt^^tt 

fi£ll{4BeTe4rM^5r t RI»©p!S!BeTe/ZnSett 
Mffi#4g^SriSa^-g-to-fr 5 r. t 4 9 
iSffi-Ct 5= BeTB»4eaAsti*tUT-0.47%aS©»^ 
ST*fc9. ZnTeW^£**9B*ritff5ft»<75J¥S-e*Rt 

[0153] ttjftK*Ji1 115(4* ?7y K'frofflW^tw 
-SC-Cfirit^iSfi^Sifts, ZnMgSSe^* 5? y KSt=*TL 
T{4ZnMgSSe*tl4Zn0^7iS»* L^ a 
50 [0 15 4] ±tEiMM*-U— !f»a©J«**«6fc LT 
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J4, MBE&^OVPEfea^ff ^f-JifcS^flflK^- 
g ^/WflMB*M»is ! St»*»fi i »4» ALE&fo5^l4M 

[ 0 1 5 5 ] ffll^fcMBE3£B*4, u-Kny^I, 1 1 l-V 
SEJ£ilHto«*3. S«a>iaS**JJ:ifll-VI85i|£**riE* 

&mt LTfllaLtfGa, As, Si*iJ:tfZnTe*s«A.?)ix, II 
-VI»i|ti»«:riS**fcttJni«MIJslS*i LTffl*.tfZnSe, Z 
nS, Mg, CdSe, ZnTe:fc 4 tfZnCl2;W/l;t e,jx s SibtrRF 
tt**«r«-rSM25'^*/uai[*s«*.f J iiT^S. r^MB 

E£§e-m, 1 1 \-m*m#f&&mzis^xmm.±tn®G 

aAs^^yJII^SrJfcj&Lfcfi:^, TeE^OVIg!^ 
L/jM^ffl&f T-ZnTe^* 7 r S1 103&l;j&1-?> 
£ * J T# 3 <& T», 1 1 -V I t GaAs i O #E in *3 

ttTttl I l-VKiN»flcjaMtiZnTB«:3te«UfcJl0l»lK» 
«t«r«Afc*^ iO«iaOliZnfe3lS*UfcftHI!«IK3BW*5 
itfTe*3E«LfciDl»3lK»**fll*Tt>*»*to'5i;v\ * 
fcratttir. ll-VI8MN*flEJfc*Slc*$^-C. ZnSe, ZnS, 
CdSe**Bftfe9ir. Zn, Se, S. Cdfffr^LfcAOiRlft 

[0 1 5 6] Si K-rnSiaaAB(10Q)MR1101 <*-r !J 
Tg;ft2x1018cm-3) (4, u- Kn •;/ ^ g I Cio 1^X350^ 
"C^y^-* Sffi^iHSSrSTlll-Vte^ 

T . As^i® SrfiRW L *» <b6aAsS^1 1 01 £#t600t: * 
■e40lBLTa«6WblKO»*tfTofc«. Ga, Asfcitf 
Si^jjaSr.BSIt-rscirtwJ: (JSi K-^nffiGaAs^y 7 
T/I1102£/&g£-fr*: o Ga*3 J:WAs»-7-i»aME«:-tix^ 
;fx5x10-7:fc4tnx10-5Torri: L, g*£t&ft£590 < C t 
It. fieS^Sf40.9nrm/hT-feofc 0 
[0 15 7] nSGaAs^<s/7r®1102^Sm, SSiB 
ft &300<C £ VTfT TGaAs^< -> 7 r J§1 102<Og® IcZnTe 

0, ZnTex<y7T»1103«:»ritUfc. aDffc&3§i£*> & <0 

x io-7Torr, fiKMm(4i i&m t Lfc. 

&S?«flfiSaSii»4GaAs<DAs£^fc:® Sr^-T (2 x 4) #*3£jS» 
*>ZnT e<DtfL&Mtl3 1 mmz TeK£{fcffi Sr^i" (2 x 1) * 

[0 15 8] n^GaAs^^7rJl1102i3j;^ZnTe^-y7 
TJI1103«:»AU^X«1101«rXflD»SX (*ffi*1x1 
0-10Torr) £&TI l-VISs2NttflcfigS^{C»aiUfc. II- 
VI«i|i«fria«3[fc*5^-cZnTe^s/7r»1103±{^ n 
HZnSe/<5/7TJl1104, nSZnSSe'< -y 7 7 J! 1105, nSIZ 
nMgSSe^yy KJ11106, ntiZnSSeft^ Kill 107, ZnCd 
SSe&t£j§1108, pSZnSSefttf'f K/I1109, pSZnMgSSe 
9 v v KS11 10, pSZnSSe* 7 y K»1 111, pgJZnSe* 



■Y v ?m 1 1 1 2, pSZnTe/ZnSaMHSMKttA 11 13*3 «t VpfflZ 
nTe=V?* hJi1114«:IOHMWiLfc. ' nS!^««B«ftt 
LTZnCI2£, pS**MfeJim* L"CRF^9X^«rttKJ: 

290^, ZnMgSSeJf^H£gj#gf40.7mn/hi: 
[0 15 9] £JLh<D^f ^^->r^fig*-e#^JxfciNg 

— t LT, pgZnSSe^ 7 y KJI1111£>i£ 

^^l£tt0!*.tffi* oar* v 9J*l&(a**B&bWkm 

Jlin4SrBffl$*5. <C*s««E»E*Ji1115fcb"C. MBE 

J: t) ZnMgSSe® fe aiiSfi£* S^rS^ir^T-^So 
^^<7=^±®JcM^r4TdtAu=SrKg^3l^«UTp 
Si««1116i-r5. nS6aAsSffi1101roMt-<4 
^J^.{4Au, Ged3j:t»litKffi**UTnai««1t17i:-r 

[0 16 0] :ro7i^f?SBLt, #S^gr^^x.»4 
750nmtL, PiaiSSi: t = — r 4 v^SrSS^-ffr, 
I4iS400 rancor 7*ic55-MLT, Cut - h^^^l^v^r 

[0161] - (td^^ \s—?m?-<Dmm.T-<Dmmbv? 

^^g¥ffiUfctr^,, ISS&Sl4^j510nni, L#^« 
m5fc(442mA, *a$»a-*?-3Wtt:67%, >flB&M*6 
B#^Wi)Dmffil4^j9Vt?fcofc 0 20^C(rjoft5dhl* 

30 I4<bo#l4/h£^o*: 0 gttJUCi3«-tSflfA>:te 
teS^ffiUfcii^., 5.6x102cm-2-r-foofe 0 
[0 16 2] itUOfcto, ZnTe^-^7T®1103O 

5«f^RI*i2*42. 8x 104cm-2-Cfeo fc 0 
[0 16 3] ZnTe^y^rSO^AdU — if^otbf^ 
artp&f** 5Sfc ri36A»t»tt*^*s, Te(4S^Se{c 

<4(Dfo5Ga-Tei^^l4, Ga-S^^Ga-Seig-^icit^T^ 

[0 16 4] lnPSffi±lClnGaAs/<?/7Tii^^ 
UTZnCdMgSe^ u-¥Sr«^i InGaAs^'y 7r 
»±{cZnTe^y7rfli«:«A*fc, ±!5tl3]«roMii 
WbixSo Sfc, GaAsSffi±tcAlxGa1-xAs (0<xS1) fi 
i^UTll-Vias^fru— AlxGal- 
50 xAsii±tzZnTe^<-y7 7-/i%ii^?)i:, ±IS£EM*«>3lb 
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[0 16 5] &Jt<DZ.tfrh. *SU6«5jg1IBlcJ:ixtf» 

[0166] (.nm<DT&ms) mite&wn&m^z a 

n§J6aAs(100)Sffi1201±t^, nl|GaAs'<y 7tJ11 
202, BeTe^s/^r^^OS. nSJZnSe'<y7 7fi1204, n 
SZnMgBeSe^ 7 y KJ11205, ZnGdSe#£fi^#FJ§120 
6, ZnMgBeSel^ItJI1207. pgJZnMgBeSe:? 7 y KJ11208, 
pgJZnSe*^ y :7JB1209» pSBeTe/ZnSe&Ms&J!1210 
*J.£tfpSJBeTe=i:/y-* h W1 21 1 ^MH9cfllJB SftTV^ 
5. pSZnMgBeSei? 7 y Kil1208<73Ji^ p^ZnSe 

y 7*J11209. P MBeTe/ZnSejiifiSl«^S1210*s«tVp 
SBeTe=V^^ KJI1211tt:;>< h 5-T y*-:' 

ptlZnMgBeSe* 9 y K«120B±lctt«aE»E^I»1212**»« 
dtSJx-Cl^S. -tUT, pS!BeTe=>V^^ h^1211*5j: 
V«8tJfc^«1212©±Ct4, pffl«W213*s*J«**fC 
^S. — #. nSGaAsSt5120lWgSlwli, ^Hx-ff AuGeN 
im«e^«t 5 *nSmai12HdsjgrilSixTV^. 012lw^ 

T, ¥— *- KttflH-6H#r*H*RS*3&i:-r5 wit 

[0 16 7] ejiTx m*n i %w\z-&z>!tm#i'—?<r>n 

JS©«iiU, «rSfiUfc*lti«)«1IB22k*#<«*S 

[0 16 8] BeTc< y 7 rJ§ 120314, I l-VIRfl:*** 
i»fr<Dia*tl!Jjflifla^*5t^Tj«*#H* , t , «)Se*SiE»6a 
As^< y 7r JH2Q2fcti* L-COa-See**** LtSS 

&#0. 56269nmT-& <0 . GaAsicS-TLT-O. 47%<D&^PTS 
as*>-5fc«>; IS^J¥li90nn^ST-fo5o ^OfctoBeTe 
/< s/ 7 r tf10raK»i*i. 3. BeTel4nS 

ftaiBK-pfc 3 a*, r nmmnm £ y 7 rit-fc^ 

tf5Ftttofc*Gta-r5#Bttfcu\, tfb5. GaAs/<y77 
«12024:©lf-Ii{cfi*»oT^«4fc*s4£«U» ^teSr&JjJS 

l\ £fc. GaAstBeTetro^lctti^1.3eV^e»^^® 
ig£j>s#«Ei-5*s, i(OSSOl¥$OBeTeg-C?{i^Oj:9 
> K«3t»4»* $ fti". nSGaAs^ y 7 r J11 2021' 
iS^nSZnSe' < y 7 r M 1 204& L £ ±B 5 J: 
5 ^ifSA©Bf £ lift & 

[0 16 9] n^ZnMgBeSe * 7 y KJI1205, ZnMgBeSel$ 
^Jl1207i3 iO=pSZnMgBeSe^ 5 y KJ§1208<75i!iij£l4Mg 
AAfcbO. 1, BeAAtfcO. 1 T'fo 5 . C OM/jjcSr^prSZnMg 



(20) »M¥ 10-83999 

*-r y7"f42. 89eVT'fc3 0 ZnMgBeSefi^Offi^^rS^^ 
tt=J:9, GaAsite-T-g^^fta 5 ^ /<:✓ K*-r y*" 
£2. 7eV*»F>3. 2eVa«<BlB]-e«fls ~ i: * S TS 5. 
nliZnMgBeSe* 7 y KJI 12050)?$ 1405 jtl*1. Omm, *3& 
K t- — (40>J x. rf 5 x 1 0 1 7cm-3 T fc 0 , p^ZnMgBeSe ^ 
7 y K*12DBroff$tt«*Ji1.0BBk ^T^ir7*^5B 
Sl4^Jx.rf3x1017om-3T-fo3o pM^&M&i: UtliMt 

[0 17 0] ZnCdSe#fiS^#FJI1206<Di!&j£{4#J;t(4* 
70 CdiSAtfc0.2T-fo3 o ^0«a^-Ctt6aAsH*rUT+1.7% 
SS^I&T-^^fo-STtftx B6^8IJ?tt25nmSS-?fc 
5 0 ^rOfcfc, ^J^^ii^b^SZnMgBeSeKgJS^O? 

(»§#6nm) t3®A^^3ZnCdSeg^#F®1206 (ff 
§#4nm) &&S.\z.mm£frZ>&&&*$rJ s m&£l' 
It, Si§L-e<7DZnCdSea^-#FJl1206<O/<> myT'li 
2.45eV-Cfc5o ftfc. 7FWM*We&*& <*fe*. ZnCd 
SeS^-^FSI 206ICJ1 nl, pSv ^TttO^PM* 1>»i0 

[0171] ZnMgBeSe|SS^S1207OJ¥S{4^Jx.fi ; tn,-e 
20 ^60nmT-ifo3„ «8, ZnCdSe^fiS^-#F^1206T'O^ 
MteJWtJBfiaSrBSCfcfev |SS^J11207O 5 *,ZnCdSe#a 
g^#F® 1 206 1 09MiEM«Cilrffi. pMv 

07^flc^nffl, pS^-rnro^Mffet^irabJi^-etfllto 

[0 17 2] pSZnSedr-r y7*jl1209. pSBeTe/ZnSeSc 
Ummm \Z\0&£ t/pMBeTe = >- ^ ^ h m 1 2 1 1 ttpffi*- 
« -yf^^ff h*»rii-rSfc»{>l-tt»tP>^5. BeTe 
ttGaAslw*f LT -0. 47%SgO<§^^S-efc . ZnTeO 
JO ^^S^?3lS^I?^?iWi?$^ieAp D pKwiSi/^- 

SiZnSe^r-v y7*S1209ttM^.«J¥$80nm, WSbT^-lr7° 
*£S8x1017cm-3T-;fc?K pSBeTe=^;?^ h® 121 Hi 
^Jx.rf/¥$10nm, V T&m 145x101 8can-3T-fo5 0 
pSBeTe=>-^^ h^1211ro±t^^J>t-^— 5 y^«ffi 
^^-T'S - i »4T-# -5* s , ZnSeirBeTeir^WI-tiO. 9e 

Bit43Wf, r<75f^MSrl^< fctodpSBeTe/ZnSeSi 
«ffltft»1210«SK»1-e>ix5. ^:OlS5gl4, Mxl44. 2nm 
40 HJ«TM4JiJ&»c>fc9, pMZnSe^r^y7'll1209lcP^-r 
3^1®<40. 3nm©pSBeTeg 1 3. 9nmOpHZnSeg T*1SJ5£ 
^2@(40. 6nm(£>p§JBeTeJi 1 3. 6nmOpSZnSeJl t? 
«H9cpl!BeTeJB«t»<, pSZnSe®(4»< *o 
Tt^<»itt?, pSBeTea^*^ f»JB1211lc»Sfi"SS51 
4g{43. 9nmropSBeTe^ 1 0. 3nm£>pSZnSeJiT-1ft£ ^ix 
3 0 

[0 17 3] #2ii6tf>iHgTttZtf>J: 5*«*«:fcofc 
^^IwPS^-f, E««jlw>'<^ K«it*sZnSe^e>BeTe 
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3t"C*>;h.tfJ:V\ 

[0 17 4] mmmmmiiistt. ?7y kaoa&wc 

CXmmmtftiZtK ZnMgBeSeSfcfiZnO^jWli: 

[0 17 5] ±tz*mft^— ?w&zft2!t-tt><D\zm^ 
tzmtmm*. o-kd-^^ i i \-m*m#&&m. 
mm&mm.&£v\ \-vm*m>i*i&&m.&ffiz.izi><nx 

tfGa, As, Si, Be*3 itFFej5S<S;L<b*x, ll-VI8|i£j»# 
^L&miz^tammMmt LT0>J;ttfZnSe, Mg, Be, CdS 

N2 7 ^2I#fit £ e, frx v * -5 0 

[0 17 6] COMBE&g-Ctt, 1 1 l-Vge^foSMtC 
fe^TS«±(wnSJ6aAs^ y 7 r «1202£^eS; LfciS 
Te^roVl^^flR5EL/f^^H^"ft?BeTe^<5' 

7riii203%^i-5 d t a*-c-t 5<o-e, i \-v\m*m 

ffc i: GaAs t <D&w tc±3 ft SGa-Se^W^^rRaih U, 

[0 17 7] n®6aAsgJ£1201 (^r-r y T&g2x1018cm 
-3) tt, d- Kb •y^glw*3V^T350 c CT-7'y-^-^ S 

WUi e, GaAsgen 201 £ift600<C £ T*M L T § SSifc 
ffcSlOl&^frofcffc, Ga, Asfei^Si^^^RStti- 
5r blz£ t)nSGaAs^s/7rH1202Srfi£S$^. £ 

[0 17 8] nSGaAs^<s'7rll1202«75^fi^, Stgffi 
S^300'C^-CT(fTGaAs^<5'-7rg1202^^®lcBe^ 
«t afTe^-^^.^lfr 5 r iiCiU, BeTe^< y 7 7 M 12 
03^^Lfc o ^S^fiK«itfiGaAscOAsS^k®*^ 
i" (2 x 4) AliiasBeTeOjftJtMtt <t RBSKTe^ftE 

■t(2x\mmiz&<k-tzzkt>mmw,*mm$T izxvm 

[0 17 9] nSGaAs'<-y7rJi1202;fc.}:tfBeTe^:y7 
T@1203*Jgj*LfcSS1201^SS^S (J?£g1xl 
0-10Torr) !r8t I \-V\m¥-mft&&m.lzmm Lfc„ II- 
Vl^^frfigS^(^fc^TBeTe^< s> 7 r® 1203±K, n 
HZnSe^< y 7 7 J11204, n^ZnMgBeSe^ 5 y KJ§1205, 
ZnCdSe£.fiI:^#Fji1206, ZnMgBeSePIE^JI1207, pSZ 
nMgBeSe*7s/ KH1208, pMZnSe^-r ;/7"Jf1209, pSB 
eTe/ZnSegHEU3ii$JI 1 210*3 X pUBeTe h Jf 1 21 

I^SiUfc, n^^&Jimi: LTZnCI2£, p§B^ 

fc/Bi^fc. £tfi/&ft c t^S1gi&,gli290 c C, ZnMgBeSeJI 

[0180] sx±<D^\?**i/vju } £g;X'mbtiit*m 

g(ii^508nin, L#<^tt«i*J490mA, ^SCSS^fi^sJs 



(21) #M¥l 0-8 3 9 9 9 

40 

1*53%, u-iP»«M*&i*owto«mtt#MV-efcofc. 

7.0x102cm-2T-fcofc. 

[0181] ftis, MI&nMnZZ&XXnZX-'&^izZrxJe 
'<y7 7 JS33 «fc tfBeTe'< y 7 7 JSSMfc h , I l-V I US* 

vftttA 1 1 1 \-m*m#m& t <ozmt*b&£.-rhm 
'< y 7 7mttm*t>iniz. tti& 1 1 \-m*m&m±iz. 
w [0182] mn<DKm*) wnnmsnmuzxz 

*»Wtt* ■eajx.«pSGaAsS«±lwfl|j5feUfcZnMgS 

so. 9eva*o*-/waAJcitrsi««sr«sii-at>w 

Xfo^c pSGaAs(100)Stg1301±lC, pSGaAs^' 5 y7 7 
J11302, p§JZnTe/ZnS^*&^-^^y7r®1303, pMZnSe'< 
5/7tJ11304, pSZnSSe^<y7r®1305, pSZnMgSSe^ 
7 y KJ11306, pSZnSSe^^-f KJ§1307. ZnCdSSe^tt 
®1308, nSZnSSe^^f^ KS1309, nMZnMgSSe^ 7 y K 
20 B1310, nSZnSeaV^^ HJB 131 1 **IWJcWJi StbT^ 
5, ^fc, n^ZnMgSSe^^^ KJl1310<D±gI5, nSZnSe 
="^^^ hei311li^^^ b^l'^IC^^^^^^n, 

nMgSSe^ 7 y KJl1310J:lwlimj5!c^®1312!i5^S^ 
T^3. <& LT, nSZnSe^^^^ KIS1 31 l&JltmtlE 
5fe3SH1312<73Ji!ctt, nSW1313*s?gj«SnTt^S. n 
S«S1313i: LTtt, InHgmfiiiSffl^bixS. - 

pSGaAs£*g1301^Kffilctt, ^i^tfCrAum^O «t 
30 ?*pffl*lE131«s?i?fiKSJx-C^5. EI13<w^ Ufcfifit 

[0 18 3] WT, SB260»Mm:*iN»flEU— ?V>m 

fclZO^XOZ-ft'*-*. 

[0 18 4] pSGaAs'< y 7 T® 130212, m,^-Mn<D \s 
^/u-e^SSrJPffl^L, ^<7?±lc®Ji$tt5ll-Vl^t 

40 i^-1?efi«:»Sfc«)Jc»lte>*uS. ^$tt^J^(i0.3in 
mT*fo5= pffl^Wfcfc LTtt«*.ttZn*JJB^e»ii» *Sb 
T ^ ir 7° ^ tt1 x 1 01 8cm-3 X fo 5 „ 
[0 18 5] p^ZnTe/ZnSj@^^^y7r®1303f±, GaA 
s t ZnSe t co fig 5 flS«-7-#^31»EI -® Bt5 * 

roSfitfi, «*.fd2nTe«S:7^«o**)2. InmiZnSJl 
*135J-^-«o*!9 3.5nnfcOfi^-&fr1H)tlIt LT, 27® 
JM«k5igUT«j*Six«. ZnTe*3<t^ZnSt75GaAslc*j-r 
S«W-T»tt**tJeiX*7. 9%, -4.3%T-fo*3, 
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Wto*m£»?ti&tm9t £ *W 6aAsJwl5tJ«HF-SlE-fi-t- 

*i5„ fcSWl pS!GaAs'<y7TJi1302i:rojHBifi# 
■bBM©**fctt«inU*v\ ZnTeJiKJsttS** U 
T&gli#J;ttf1><1019cm-3-e&>5„ wOJ: 5 
«t 9, '(S3feeaAsi:2nSetcDF^lc#ffiLfc0.9eVmS^ffi 
**-»*W*tt, pSGaAs'< y 7 r J§1 302 p^ZnTe/ZnS 
y 7 r JH303«k OfflOO. ASeVmg. t , pSIZnTe/ 
ZnSBflHF-'* y 7 r JH303 i pUZnSe^ y 7 r JH304 fc 0 
Rfl<7>0. 45eV;H£K-#£iV *-*'ttAOlMMSttft S 

5„ 

[0 18 6] jW8, a^HlSro^llBlwIBfj-f. 1B£A±0 
p® ZnSeJI 1 1 JB & ± OpUBeTeJI ft 5 y 7 r S 

ffl t > -c 1 1 1 -vm^mft 1 1 1 -v i se^f* t co m<n>mn,=?-w 

<0?gffil±, ^^.«pS6aAsSS±i-«i* LfcZnMgSSe^ 1 1 
-VISiiN»ft:u-1> , OGBA8XIEi:<OiMB-e3Bfe-raO. 9eV 

^ * -/va ak*h- 5 nts *^-r 3 1» «tfc 5 > 

«i»iWaELfc*M©*liB24lcfe»tSpa!ZnTe/ZnS«* 
•:f/<y77Ji1303<7?ftto?) t-, ZnTe/< y 7 rJl pSZnS 

tb»*'< v-7rmt ffmamm s *vc ^ a. 

[0 18 7] »27<B*WI£j:5i|iS*ft:u--!f05£ 

[0 l 8 8] ZnTe/<y7rilii, ^£>-Lt::jKf££ix£p 
SiZnSTejSfaX ?7r§ 0>fiB*$!«BiB»t w*S i > T2&5t1£ 

#iESHiaAs'< y 7 r LT^*i'-f^©fe 
AB^fr^fiT-fSWSrlWC?** 1 !**)*. ZnTev<y7r/§ 
<0J¥£l4. «*.tft.2nmoS*)4»-T-JBl=.31fftt5. 

<7V< y 7 rJi^fci™* *itttt**iDi'*jGi* 
M:ttV\P. 'b*>^AypS^^?rSs*DUTtit,\ * 
:fc. GaAsiZnTei wratCtt^-zuSAJC^I-rS^tt^ 

[0 18 9] pSZnSTejgH,/<y7TJili. GaAstZnSet 
<OlSJi;HME f -5 /vttAC *H" -5 ISIiSr^fPt £ 7t * 
KttttfetbS. ZnSTeroSafigttSSAttO. 65T-fe<5, 

* #i" -5 ZnSTefiGaAs lc (5 im^t 5 . SO. "C 
tfVO h'^-Y y7*J4#t2. 5eV-C-*>5„ pSlZnSTeiSS^ y 
7rJi<aff$liM;tf£0.2i!in, tar^t^SigliM 
*.rf5x1017cm-3-Cfc5. n tf> £ 5 ftfiiitlw ± 9 , 
aAs i ZnSei: WF^ \z&& LfcO. 9em£<Z>M?ffr7%1ft 
fi, pSGaAs/< y 7 r JS £ pS!ZnSTe8A'< y7rStW 
«<O0. 45eV@S t . p3!ZnSTe»A'< y 7 ri £ pSZnSe 
/<s/7 7 ii tf^oO. 45eVHSl;i-# £iv *-^&A 
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[oi9o] ft*. *sefi<o«tt»wKe,i"., i»&±*> 

2BAJB «r m ^X 1 1 l-VSK*** 1 1 1 -V I Se^ft: b(Offl<& 

mw.*&*ism*:&m ^x*-fr&.Mzzrrzmm*:& 

fa-fZZbifiXZZo 

[0191] {m&onm® ^2so%^ ias 

u— r<DStlfi<D^«»4» «*.rfpl!fiaA8»EJi^#J«b 
7bZnMgSSe^ I l-VIKW* ^— 9* ^GaAsSK 

5 1> 5 . « Atf WSB Lfc.*»OJK«l24JC*it+ 5P 

SJZnTe/ZnSjg*&^-^<y7r)i1303Of^fc)9 (w, p^BeTe/ 
ZnSeigfe^ < y 7 r ® * 5 ^fiSc * tuT ^ -5 o 

[0192] ur* m*<o&m\zsiZ>*mw\<>— f<r>% 
mnMmtisX. «rasLfcsiifi«)jKiii24fc»Jica*to 

[0 19 3] pS!BeTe/ZnSejS*&^^y7T®«4. GaAsi: 
ZnSefconBfcflPft-t-ftttm^flPFaaKKfiHi-**--*' 

20 mtt. «*.tfBeTeli«r19^Ji-3*9 5.3nifcZnSBJIfr3 

J^DigUT^^^S. BeTe*3J:t5ZnSeOGaAstr^-r5 
te^SEtt^eft-0. 43%, +0. 28%T-fc 9 , 

s. mTmvot Lxftmz.iUH&Rii'^hiri. mwr^m^: 

mzmm$3n$<, fci^tt, pSlGaAs^y^rStOl?- 
Sifi«3&nmaS<0®«4lif±^iP L?iv\ BeTeJU^tt*) 
dr-r y T?ESf4F!l^l45x1018cm-3-C-foSo btt 
30 mmiZXr). ^GaAs^ZnSei:<DFfllw#^EUrt0.9eVm 
Sofffim^f-^^a^fi. pSGaAs^^ y77Mb pSBeTe/Z 
nSe@*&^/< y77lt ©B©Tffl*i. pSIBeTe/ZnSe 
@^/< j,7rii pSZnSe/< y 77 JSt cOFfltT?^*^ 

[0 19 4] *d8» jtfgroa* 
5 ISiScWBeTeJIfc «t t/ZnSe^ H45^'y77§5:ffi^ 

40 *s-C#5. pSBeTB/ZnSett(affl»^y7r*feffl 
E^ftlcit^f^^ K«3t*SGaAs*»P>BeTe* 
STZnSe^fciittWlwSSfl:-*- 5 J: 9 *«iSSr»5 - t **> 

[0 19 5] G&&M&V3n ®14tt^29(7?^BJt;i5 

6 0 :ffl*r^^^Ili JB23-28v»i"Jx*»<D38Mtc 

5„ ^tvici^- ^y7*sH3S$tu^.^fl=u— !fl4 
01 J: <0 f±jWL7bjSS490nm<DU— tr t 5t1402tl, = D ^ — 
50 *U^X1403-C¥*T3teK$;lxfcfL m«T^1404T3 1' 
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-J*\zfr®l£i% (BffrSrT) . X-M405&& 
O.anmoxjjfs' KSrfe*. Jfe^-f 1407t?SltUfc3t 

n^^tao, a-7^u XAi405-es 

[0 19 6] i©B. &mZtltt3X-MZ£'0ft7 t 4 
yuu>X1409{r«t«3^.^Offi:ei"^&^tBi-5, -t LT 

z<D-n%iL mH>*Hii-c***Sr«»«aE-r6r. tic 

[0 19 7] -coipir, ifUWtw— |P4»5,Ol/- 
£#7* -f * * lc« < ******* «fc t53ty -f * 9 X-RM 

s, (j *<*)&«& *>* 9 S »t * C i: 4 < «*Ott 

— i>M401fcKfl8eiS»© J: 5 *ftDD«j*0Btt^ST. 

e>K» 2(w««oi«a*»i^fc»riB-eii>art*>t,, * 

[0 19 8] (£%<OH$f£28) 015*3 J; tf016fiSS29© 

[0 19 9] ::tl±, l/-ffy^ 

[0 2 0 0] ^L-C jfef^^A^W5»t-i(l, 
Stf, fcMfcui'X. 1/4 Ifi^aiBU tfo^A* 

ix^CilMtL^ ^W*#*3«fct5$81§fef£ffl 
^rftiD^ttTtHgT^ixS,, o45. 016tc^Lfc«fc5 

[0 2 0 1] R#ttr— AJSr§3fe-t-57^- h^t- K 
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4 , ife^3o£>Si$#&ft]ffi-f 5. i?t^ h7*-*^S 
E17(a)OJ:?{c/j:t), 7^~^x*s-ftuT^5 
fc, BH7(b)-f (c)OJ:5Jw<tS. 7t- * ^*9-fll* 
(FES) o&gsStt. FES= (1+3+5) - (2+4+6) Tfc 
•J, FES=0lc#?>J; 5>lcT^^=.3i-^^^!lb$*-C» 

70 [0 2 0 2] FJ«t, h7 -HI* (TES) 

Wtfttbll. TES= (T1-T2) + (T3-T4) 
^-f^^roBftrt^tr^-riffffft* (RFS) tt, RFS= 
(1+3+5) + (2+4+6) fcfcS. 

[0 2 0 3] BUBfcu-— tfs.= y h©1$lJ&E!£^-to y 

^«fSBffi*»6aHt-*-63ttt, SiSffi^±®lC*tLT45* 

ix-5. W^B?7-ttSi (111) BB^rfiJfflU-CJKritS 
20 tiZ>„ (111) a5HS^tt^y^^fc:j:t)fBimic1#e, 

Bfis#61v^1-i\ (111) ifitt (100) St54*«)A« 
*)ttrot\ (100) ffi^e»[110]^[S)^9*f®^L^Si£ 

7-i:^rS)i-'55©^Stt63*i:^-5355 x -©ffifcft. 
[0 2 0 4] -r-f* o S9-0«ffi»4™<tSiTfc* 

[0 2 0 5] W±<7)«fc 5 IC, l/-fa=yh§rl^5i 
irtfc, »»±©«^»e.t. 7+h^t-K, 

^ a ? 7-AmzT&&&friz.s\m&i±m<nMmzu-- 9 

[0 2 0 6] 

40 4(«»fra«±fw*i«aFn*:ii-vi«iN»#«A<o>:(6* 

[BI®rofffi*/«cra] 

[01] «1<0»M^J:5^aif 

[B2] fi^Jfeffl^-x o ^ =>f->r /^^igSco 

[0 3] JB4©*Wtcj:ai|i»flcaiiiirSg««:5%iiRt:BI 
[04] ^6(D^B^IcJ:S^#^l!iit^!£T-^fi$itfc 
50 -fni dr^-r /^Mf B ©»illrii 
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[0 5] arc©*BfcJ:5^#§^#tt-«fc*S*fc 

me] mn&mz£z*m&Mmimz*i-m&® 

[08] JB18©J5W{=J:5iN»#»i6*ftTriSft*-frfc 
[0 9] *19©JBWJwJ:5W#:«a*ifeT»«*S*fc 

-tux tr^r *i,+A,*mimAtomtmfea 

[01 01 K520«7>3B?gic i S*N»«c«3S«««:S%-*-«fcft: 

[012] IR24«>9S9)K:j:«¥«f|cu— 9 i O*3tBr®0 
[013] *26tf>3BMtJ:5iN»flcu-U , <7)»itWriBH 
[014] JR29a*9!£J:«%7'4:**3M4>*MUa 
[0 15] K29«0»«{wJ:S«iojtf f -f^^(g«0«ja 
tg 

.[01 6] *n^5A»-7-<0«j*WBiB 
[0 17] *B;r?.b&2 3' h, h^-ifai— K 

[sis] u— tF3.= y hfeflt-fflwcftan 

[«F»©RW] 

1 0 1, 2 0 1, 5 0 1, 9 0 1, 1 1 0 1, 1 2 0 

1 , 13 0 1 GaAsgffi 

1 0 2, 2 0 2, 5 0 2, 9 0 2, 1 1 0 2, 1 2 0 

2, 1 3 0 2 GaA8'<?7rJI 

103, 403, 504, 1103, 1103 ZnTe/< 
?77i 

1 0 4, 2 0 3, 4 04, 5 0 5, 8 0 3, 9 0 4, 1 

104, 1204. 1304 ZfiSe'<y7rf§ 
105,204,506.905 n SZnMgSSeJl 

301, 601, 701, 1001 n-Kny^S 

302, 602, 702, 1002 1 1 l-VSl^VflcjA 
ft*. 

303, 603, 703, 1003 Sffi^il* 

304, 605, 704, 1005 I l-VI8M£Vft:jft 
ft* 

305, 606. 705, 1006 ffiEMAfflMMII 

306, 607, 706, 1007 GafcfcJ* LfciDfR 

307, 608, 707, 1008 Asfcftft LfcSDSft 

3 0 8, 6 0 9 ZnTe£5c« LfciD^^ 

3 0 9. 6 1 0, 7 1 1, 1 0 1 2 ZnSe&3S*LfciD 

310, 611, 712, 1013 ZnS£3EJgLfc;bO 

311, 612, 713, 1014 Mg&3&WLfc/!jn?& 



3 12, 6 13, 7 14, 1015 ZnCI2£3£*L7t 

4 0 1, 8 0 1 InPSffi 

4 0 2, 8 0 2 lnGaAs/<;/:7 7JI 

4 0 5,8 0 4 n SIZnCdMgSeil 

5 0 3, 9 0 3 AIGaAs^<y7rJi 

6 0 4 ZnTeggft* 

7 0 8, 1 0 0 9 ZnZftm UfcJnflRHKJBW 
70 7 0 9, 1 0 1 0 SefcftgLtotoflMffXffi 

7 10, 10 11 Se©»*»*raE»i-6^</w^»« 





10 0 4 


ZnSefiStftiS 




110 5 


nSZnSSe^< y ~7 r M 




110 6, 


13 10 nMZnMgSSe^ 7 y YM 




110 7, 


1 3 0 9 nHZnSSe3fc#-l' KJ1 




110 8, 


1 3 0 8 ZnCdSSef2H4J§ 




110 9, 


1 3 0 7 pg!JZnSSe3t#-i' YM 




1110, 


1 3 0 6 pUZnMgSSe^ 7 y YM 




1111 


pSiZnSSe^ v y YM 


20 


1112, 


1 2 0 9 pMZnSe^r^r y y°M 




1113 


pSZnTe/ZnSe^^g^l-® 




1114 


pWZnle=t># # hJI 




1115, 


1212, 1312 MUfc&Z&M 




1116, 


1213, 1314 pMWM 




1117, 


1214, 1313 nHJfSjfi 




12 0 3 


BeTe-'* y~7~TM 




12 0 5 


nSZnMgBeSe^ v y YM 




12 0 6 


ZnCdSei&T-^FJi 




12 0 7 


ZnMgBeSe^^S 


30 


12 0 8 


plJZnMgBeSe* y y YM 




12 10 






12 11 


pSBeTe^:/** YM 




13 0 3 






13 0 5 


pS!ZnSSe/<s/7rJB 




13 11 


n^ZnSeaV** hJS 




14 0 1 






14 0 2 






14 0 3 






14 0 4 




40 


14 0 5 






14 0 6 






14 0 7 






14 0 8 






14 0 9 






14 10 






14 11 





(25) 



mmW-l 0- 8 3 9 9 9 
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(28) 
[El 1 8] 




WM¥l 0-8 3 9 9 9 
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